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ABSTRACT

The goal of this report is to docunment current production practices
for hatcheries which rear anadronous fish in the Colunbia River
Basin and to identify those facilities where production can be

i ncreased.

A total of 85 hatchery and satellite facilities operated by the

| DFG ODFW USFW5, WDF, and WDW were evaluated. The years 1985 to
1987 were used in this eval uation. Dur| na t hose years r el eases
averaged 143, 306,596 snolts weighing 7 g 589 pounds.

A total of 48 hatcherg or satellite facilities were identified as
[

havi ng_ expansion capability. They were estimted to have the
potential for increasing production by an 84,448,000 snolts

wei ghi ng 4, 853, 306 pounds.
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| NTRODUCTI ON

The Pacific Northwest Electric Power Planning and Conservation Act,
1980 (16 U.S.C. 839, PL 96-501) passed by Congress, designated for
the first tine that fish and wldlife resources in the Col unbi a
Basi n shoul d receive equitable consideration wth power and ot her
water users in resource allocation. The Act called for apﬁ0|ntnent
of a council to guide the regions resource decisions and the

resul tant Northwest Power Planning Council (NPPC) was forned. The
subsequent Fish and WIldlife Program (FWP) was designed to restore
anadromous fish resources to previously abundant nunbers. The
Bonnevil | e Power Adm nistration §BPA), as the federal entity
responsi ble for marketing nuch of the electrical power produced in
the Northwest, is the principle source for funding of the FWP,

The interimagoal of the NPPC is a doubling of the anadronous fish
run produced in the Colunbia Basin. To achieve this goal wll
require a mx of natural and artificial production. This report is
designed to be used in conjunction with sub-basin plans currently
bei ng devel oped by the fis er% agencies. In this report, policy
and managenent personnel are being provided with sufficient
information to allow informed decisions with regard to artificial
producti on.

To aid in the inplementation of the FWP, the NPPC set uE Techni cal
Wrk Goups (TW5 for coordinating and recommendi ng fisheries
research. The Hatchery Effectiveness TWG i ncl uded a hatchery
capacity evaluation as a high prioritﬁ in their five year research
plan. This resulted in BPA funding this hatchery caggcity

eval uation entitled "Assess Present Anadromous Fish Production
Facilities in the Colunbia R ver Basin.'

In addition to docunenting current production practices, the goal
of this evaluation is to rtdentify hatcheries where production can
be increased by one of the follow ng nmethods; increase funding
only, provision of additional water to existing facilities, or
provi sion of additional pond space and/or water. |nplenentation of
the last two also assune there is roomfor expansion, the potential
for devel oping additional water supplies is good, and adequate
operation and mai ntenance funding are available. This information
Is required to effectively evaluate options for expansion of

exi sting hatcheries or construction of new ones which can easily
cost 20 to 30 mllion dollars each

Thi s anadronous hatchery capacity eval uati on was designed to
summari ze information and data which the fishery agencies were

al ready collecting and had readily available. The eval uation was
not designed to fill gaps in existing information or to create a
multiple year study. Information gathered in a previous report to
BPA titled "Survey of Artificial Production of Anadronous Sal nonids
in the Colunbia River Basin" was utilized where applicable

(Washi ngton 1985).

The 1985 to 1987 juvenile release years were chosen for eval uation
1



in this report. These years were chosen because 1987 was the | ast
year data had been finalized by each agency when this process began
and three conplete years of information were required. Only data
on public facilities have been summarized. No information is
included for private facilities such as Sea Resources in Washi ngton
or O atsop Econom c Devel opnent Comm ssion in O egon.

The National Mrine Fisheries Service (NWS), Environnental and
Techni cal Services Division, in Portland, Oegon, volunteered to
coordinate this evaluation and provide the final report. State
and federal fishery agencies responsible for operating anadronous
fish hatcheries in the basin supplied the data and reviewed this
report for accuracy.

The operating agencies should be contacted to obtain additional

i nformation on hatchery operations not provided in this report.
Aﬁpendix "A" provi des addresses and phone nunbers for each agency.
The foll ow ng agenci es operate anadronmous hatcheries in the

Col unbia Basin and supplied data:

| daho Departnent of Fish and Game (| DFG
Oregon Department of Fish and Wldlife (CDF$QS
United States Fish and WIldlife Service (USFW)
Washi ngton Departnment of Fisheries (VDF)
Washi ngton Departnment of Wldlife (VWW

oW

The 5 agencies operated a total of 85 hatcheries and satellite
facilities devoted to rearin? anadronous fish (Table 1).

Hat cheries are described as facilities operated year round while
satellites are only operated part of the year and are managed by
personnel from a parent hatchery. These facilities are |ocated in
the states of Oregon, Washington, and |Idaho Tables 2 to 6).

Rel eases from these hatcheries averaged 143,306,596 snolts wei ghing
7,693,589 pounds during the three years evaluated (Table 7).

Table 1. Number Of Hatcheries And Satellite Facilities
Rearing Anadronous Fish In The Col unbi a Basin And
Included In This Evaluation, By Agency.

Agency Nunoer Locat 1 on

| DFG 9 | daho, Oregon

ODFW 29 Oregon

USFWS 14 Oregon, Washi ngton, |daho
W\DF 16 Washi ngt on

WDW 17 Washi ngt on
Tot al 89




Tabl e 2.

Anadr onous Fi sh Hatcheries And Juvenile Satellite

Facilities Included In This Eval uati on Operated By The |daho
Departnent O Fish And Gane In The Col unbia River Basin.

Hat chery Location In Col unbia Basin C osest Town
Magi ¢ Val |l ey Snake River Basin Filer, Id
MeCal | Snake River Basin MCall, Id
Ni agara Springs Snake River Basin Wendel |, 1d
Oxbow Snake River Basin Oxbow Dam O .
Pahsi mer oi Snake River Basin Ellis, Id
Powel | Satellite * Snake River Basin
Red Ri ver Pond * Snake River Basin Elk Cty, Id
Rapid R ver Snake River Basin Riggins, 1d
Sawt oot h Snake River Basin Stanley, Id

* WII be operated as satellite facilities to the O ear-water

Hat chery when it

i's conpleted

in 1992.



Table 3. Anadronous Fish Hatcheries And Juvenile Satellite
Facilities Included In This Evaluation Operated By The O egon
Departnent O Fish And Wldlife In The Colunbia River Basin.

Hat chery Location In Colunbia Basin C osest Town

Big Ceek Bel ow Bonnevil |l e Dam Astoria, O.

Bonnevil |l e Bel ow Bonnevi |l | e Dam Cascade Locks, O.

Grat  Creek Bel ow Bonnevil | e Dam d atskanie, O.
Troj an Ponds * Bel ow Bonnevil |l e Dam C atskanie, O.

Kl askani ne Bel ow Bonnevi | | e Dam Astoria, O.

Sandy Bel ow Bonnevil |l e Dam Sandy, Or.

d ackanas Wl lamette Basin Estacada, O.

Leaburg Wl anette Basin Leaburg, O.

Marion Forks Wl anette Basin | danha, Or.

MKenzie River Wl anmette Basin Springfield, O.

Roaring R ver Wl lamette Basin Al bany, O.

Sout h Santiam WIlanette Basin Sweet Home, O.
Aunsvi | | e Ponds * WIlanette Basin Aunsville, O.

St ayt on Pond Wl anette Basin Stayton, O.

WIllanette WIlanette Basin Cakridge, O.
Dext er Pond * Wl anette Basin Lowel |, Or.

Cascade Bon. Dam to Snake River Cascade Locks, Or.

[rrigon Bon. Dam to Snake River [rrigon, O.

Cak Springs Bon. Dam to Snake River Maupi n, O.

Oxbow Bon. Dam to Snake R ver Cascade Locks, O.
Herman Cr. Ponds * Bon. Dam to Snake River Cascade Locks, O.
Wahkenna Pond * Bel ow Bonnevi | | e Dam Cascade Locks, Or.

Round Butte Bon. Damto Snake River Madras, O.

Pel ton Ladder Bon. Dam to Snhake River Madras, O.

Looki nggl ass Snake River Basin Pal mer Junction, O

| maha Pond Snake River Basin | maha, O.



Tabl e 3. Conti nued

Hat chery Location In Colunbia Basin C osest Town
Wl | owa Snake River Basin Enterprise, O

Bi g Canyon Ponds * Snake River Basin Mnam O.

Little Sheep O Pd* Snake River Basin [ Mmaha, O.

*

Operated as Satellite Facilities



Tabl e 4.

Anadr onous Fi sh Hatcheries And Juvenile Satellite

Facilities Included In This Evaluation Cperated By The U S. Fish

And WIldlife Service In The Colunbia R ver Basin.

Hat chery

Location In Col unbia Basin

Cl osest Town

Aber nat hy SCTC
Eagl e Creek NFH
Carson NFH
Little Wiite Sal.
Wl lard NFH

Spring Creek
Big Wiite Pond *

Warm Springs NFH
Entiat NFH
Leavenworth NFH
W nt hrop NFH
Dwor shak NFH
Kooski a NFH
Hager man NFH

Bel ow Bonneville Dam

Wl lanette Basin

Bon. Dam to Snake R ver
Bon. Dam to Snake River
Bon. Dam to Snake River

Bon. Dam to Snake River
Bon. Dam to Snake River

Bon. Dam to Snake R ver
Col. Basin above Snake R
Col . Basin above Snake R

Col. Basin above Snake R

Snake River Basin
Snake River Basin

Snake River Basin

Longvi ew, WA.
Estacada, O.
Carson, Wa.

Cook, \Va.

Cook, Wa.
Uhderwood, V.
Varm Springs, O.
Entiat, \Wa.

Leavenworth, Wa.
Wnt hrop, Wa.
Ahsahka, |d.
Kooski a, Id.

Hager man, |d.

* (Qperated as

a Satellite Facility



Table 5. Anadromous Fish Hatcheries And Juvenile Satellite
Facilities Included In This Eval uation Operated By The WAshi ngton

Department of Fisheries In The Col unbia R ver Basin.
Hat chery Location In Col unbia Basin A osest Town
Cow itz Sal non Bel ow Bonnevill e Dam Sal kum Wa.
El okom n Bel ow Bonnevil | e Dam Cat hl amet, Wa.
G ays River Bel ow Bonnevil | e Dam G ays River, W,
Weyco Pond * Bel ow Bonnevi |l | e Dam G ays Rver, W
Kal ama Falls Bel ow Bonnevil | e Dam Kal ama, Wa.
Lower Kal ama Bel ow Bonnevi |l | e Dam Kal ama, WaA.
Lewi s R ver Bel ow Bonnevil |l e Dam Wodl and, Wa.
Speel yai Bel ow Bonnevil | e Dam Ariel, \Va.
Toutl e Bel ow Bonnevi | | e Dam Toutl e, Wa.
Washougal Bel ow Bonnevi ||l e Dam Washougal , Wa.
Kl i ckitat Bon. Dam to Snake River d enwood, V.
Priest Rapids Col . Basin above Snake R Matt awa, Wa.
R ngol d Sal non Pond Col. Basin above Snake R Mesa, VM.
Rocky Reach Col . Basin above Snake R E. Wenatchee, W.
Vel s Sal non Col. Basin above Snhake R Pat eros, Wa.
Lyons Ferry Salnmon  Snake River Basin Lyons Ferry, Va.

* (perated as a Satellite Facility



Table 6. Anadronous Fish Hatcheries And Juvenile Satellite
Facilities Included In This Eval uation Operated By The Washi ngton
Basi n.

Department O WIldlife In The Colunbia River

Hat chery Location In Colunmbia Basin d osest Town
Beaver Creek Bel ow Bonneville Dam Cat hl amet, Va.
Cowitz Trout Bel ow Bonneville Dam Wnl ock, Wa.
Gobar Pond Bel ow Bonnevill e Dam Kal ama, WM.
Skamani a Bel ow Bonneville Dam Washougal , Va.
Vancouver Bel ow Bonneville Dam Vancouver, V4.
Chel an PUD Col . Basin above Snake R Chel an Falls, \Wa.
Naches _ Col. Basin above Snake R Naches, \Wa.

Nel son Springs * Col . Basin above Snake R Naches, Wa.
Ringold Trout Pond Col. Basin above Snake R Mesa, V.

Turtl e Rock Col . Basin above Snake R E. Wenatchee, W.
Vel |s Trout Col. Basin above Snake R Pat eros, Wa.
Yaki ma Tr out Col. Basin above Snake R Yaki ma, Wa.
Lyons Ferry Trout Snake R ver Basin Lyons Ferry, V.

Cottonwood Pond *  Snake River Basin Asotin, \a.

Tucannon Hatchery * Snake River Basin Poner oy, V.

Curl Lake * Snake River Basin Pomrer oy, Wa.

Dayt on Pond * Snake River Basin Dayt on, WA.

* (Qperated as Satellite Facilities



Table 7. Summary OF Smolt Releases Made From Hatcheries Rearing Anadromous Fish

In The Columbia River

Basin.
Agency 1985 1986 1987 3 Year Average
Numbers Pounds Numbers Pounds Numbers Pounds Number Pounds
IDFG 6,068,894 462,324 5,863,152 507,768 8,562,600 728,210 6,831,549 566,101
ODFW 36,566,439 2,211,795 42,703,334 2,202,552 46,593,424 2,350,680 41,954,399 2,255,009
USFWS 21,153,938 1,409,515 35,422,782 1,974,484 30,632,436 1,960,689 29,069,719 1,781,563
WDF 53,938,979 2,197,389 66,098,677 2,464,092 63,171,986 2,283,541 61,069,881 2,315,007
WDW 4,167,312 707,050 4,286,585 723,524 4,689,249 897,153 4,381,049 775,909
TOTAL 121,895,562 6,988,073 154,374,530 7,872,420 153,649,695 8,220,273 143,306,596 7,693,589



The objectives of this report are to identify production
constraints and expansion capabilities at existing hatcheries. It
I's expected that managenent and policy personnel for the fisher
agencies, tribes, BPA’ and NPPC will utilize this docunment in their

pl anni ng process to neet the goal of doubling the run of anadronous
fish into the Colunbia R ver Basin

Data Collection Forns

Information used in this report was compiled_In data collection
forms conpleted by the operating agencies. 'he summery tables

t he indivi dual agen%X sections summarize data submtted on the
col l ection forns. ank copies of the data collection forns are
presented in the appendi x.

The data collection forns were divided into 3 parts as foll ows:

Part |. Existing Capacity: Includes basic information for al

public hatcheries rearing anadropous fisp within the Col unbi a
Basin. It includes Iocafion, water Suppn%, physi cal layout,
staffing, operation costs, production nunbers, adult returns, and

production constraints. It also includes the a%ency producti on
goal for each facility. Data collection fornms 1.1 to 1.9 are
I'ncluded in this section.

Form 1.1, Hatchery Summary: This formidentifies the hatchery
or satellite facility, funding agency, initial year of
operation, facility and operafional Synopsis, efc.

Form 1.2, Site Data: This form identifies hatchery |ocation,
| egal covenants and conditions, and water rights held.

Form 1.3, Water Supply Summary: This formidentifies water
sources used in the hatchery for fish culture. It identifies
the high, low, and average Tlow and tenperature of water
avai l able for use that the delivery systemis capabl e of _
supplying. |f hatchery has water re-use systemit is described

Form 1.4, Facility Inventory: Lists rearing units at the

hat chery by incubation, starter tanks, raceways, and ponds. It
I ncl udes pond dimensions, volune, age, condition, etc. . a
schematic drawing of the hatchery is also attached.

Form 1.5, Staffing Summary: Lists staffing needed to operate
hat chery.

Form 1.6, Adult Capturing/Handling: Conpleted if adults are
captured and s amnéﬁ_ T {s forn1$e|ates to form1.7. One copy

of this formshould be provided for eagp fgrn11.7.tpat :
identifies releases from eggs taken. rood year Intormation

provided in this formcorresponds to e?g take and rel ease year
data in form1.7. As an exanple, yearTing spring chinook

rel eased in spring 1985 (form 1.7) would have a corresponding
10



form1.6 for brood year 1983 since this brood year led to the
rel ease. E%g take information on form1.7 would also be for
brood year 1983.

Form 1.7, Hatchery Production: Identifies releases for years
1985 to 1987. A separate formis required for each year. 99
take information corresponds to brood year for fish releaseé?
This formrelates to form 1.6.

Form1.8a Hatchery Production Sunmmary for Fiscal Years 1985 to
1987:  Sunmari zes release information fromform 1.7 and al so
identifies interim production. |nterimproduction is identified
as fish reared for a period of tine and transferred to other
stations. The other stations receive credit for these fish when
released. No attenpt has been made to track transferred fish

A separate form for each year is provided.

Form 1.8b, Hatchery Production Summary For Fiscal Years 1985 to
1987.  Sunmari zes releases and transfers to obtain tota
hatchery production. Also identifies operating cost by fisca
year. A separate formis provided for each of the three
production years.

Form 1.9, Production Constraints: Identifies factors which may
be limting production or affecting smolt quality. Also
identifies problens and areas needing upgrading,

rehabilitation, or replacenent.

Part 11. Theoretical Capacity: Theoretical capacity for each
faC|I|ty included in Part | is calculated using flow and density
met hodol ogi es described in Piper et al (1982) and is identified in

form2.1.  The following formulas were used:

Flow Method: W= F X I XL Density Method: W=D X V X L

w = Weight of fish in pounds

Fl ow | ndex

Length of fish in inches

Water inflow in gallons per mnute
Density | ndex o _

Vol une” of rearing unit in cubic feet

<O—rm

The flow index was taken fromthe table on page 69 of Piper (1982)
and varies depending on water tenperature and elevation. The
density index was assigned by agreenent of all agencies prior to
conpiling the information. The remaining variables are easily
obtained from hatchery records. Different density indices were
used for raceway type rearing units and |arge pongé. The
definition of a large pond was |left up to the individual agencies
but is basically |large ponds having poor flow patterns and | ong
turnover rates. |t should be kept in mnd that no one or two

11



density indices can be expected to fit all the various rearing
facilities currently in use. The density indices assigned to each
species are shown in Table 8.

Table 8. Density Indices Assigned To Each Species Used To
Cal cul ate Theoretical Production Based On Density.

Speci es Raceways/ Smal |  ponds Large Ponds

Fal | Chi nook 3 .03

Coho 3 .03

Spring Chi nook .25 .03

St eel head .25 .03

Part 1I1l1. Expansion Capability: Includes an estimte of expansion

caloabi lity at existing facilities. The basis for expansion and the
relevant Information are detailed in form 3.1. Costs are not
included in this report because in nost cases they are little nore
than guesses. In nost cases additional engineering studies are
required before accurate costs can be determ ned.

12



[ NDI VI DUAL HATCHERY REPORTS

The main body of this report consists of detailed information for
each hatchery and is divided into individual agency sections. Each
hat chery discussion is divided into 4 parts; Introduction, Current
Production Constraints, Theoretical Production, and Hatchery
Expansion Capability. Each part is described briefly bel ow

| nt roduction

I ncludes a brief description of hatchery |ocation, rearing
facilities, operations, and water rights.

Current Production Constraints

Contains information identifying areas constraining production in

the existin? facilities. It also identifies general problem areas
which are affecting snolt quality, adult survival, egg take, etc.

Theoreti cal Production

This section calculates 2 theoretical capacity |evels, one based on
flow and one based on density. A brief conparison is nade between
these two calculations, average production for the 3 years

eval uated, and the agency production goal. Throughout the report
theoretical capacity and theoretical production afe used

I nt er changeabl y.

Determ ning the theoretical capacity of a facility is a difficult
and elusive concept. There is no single theoretical capacjty

figure as it will vary each tine the Species or size at rel ease

goal changes. Since size of fishininches is a variable in the
theoretical formulas, by sinply changing the species reared or _size
at release wll change the hatcCheries theoretical capacity by 50%

to 100% As an exanple, changing production from fall chinook (3.5

to 4 inch snolts) to coho, steelhead, or spring chi nook &5_5 to 8
}ncn_snnlts) can doubl e the theoretical caga0|9y I n pounds of a
acility.

No single set of criteria can be aPpIicabIe to all hatcheries when
attenpting to determne theoretical calculations. The fornul as
used cannot account for the |arge nunber of physical and chem cal
variables which differ from hatchery to hatchery. |n addition
recent research has shown that reduced densities may in fact
produce as many or nore adults over higher densities at |east wth
sone species and stocks. \Wijle theoretical cal culations nmay
provide you with a nunber which can be physically held and reared,
It may or may not have any bearing on increasing adult survival or
producing nore adults, which is the ultimte goal. A% such,
production based on theoretical calculations I's probably nore

13



applicable to commercial trout producers or catchable trout
?rograns where survival of juveniles in the wld to adults is not a
actor.

Theoretical calculations can provide a production starting point
with a new hatchery, but actual capacity must be adjusted as the
agency gains experience wwth the facility and adult returns are

anal yzed.

The theoretical calculations in this report have only been used as
a gross conparison to determne if rearing space is In balance with
water supply. In cases where the result of the 2 theoretical
calculations differ by a large anount, the assunption is made that
one or the other (water supp V or rearing space) is the I|n1t|n%
factor in production potential. As an exanple, if the flow nethod
identifies 100,000 pounds can be produced and the density nethod
shows 300, 000 pounds it would indicate that additional production
may be possible if additional water could be provided. |t does not
mean that 200,000 pounds nore could be produced given additional
water. The nunbers generated by these 2 fornulas are not neant to
be absolute and are not to be used as identifying or quantifying
what an anadronous hatchery can successfully produce.

Hat chery Expansion Capability

This section identifies the land area, potential water supplies,
and provides estimates of possible production increases. Each
hatchery operated by the individual agencies is discussed init's
respective section. Tables are provided in each agency section
which identifies the facilities wth the nost potential for
production increases. The operating agencies were responsible for
determ ning which hatcheries have expansion capability.

The OOFWis currently conducting research into the potential
appl i cations of FrOV|d|ng an oxygen suPpIenentat|on systemin a
hatchery. It will be several years before results fromthis _
researc Prov[des needed information. |f oxygen supplenentation is
roven effective there may be additional expansion capability which
as not been identified in this report.

At several hatcheries, WF is proPosin smal | scal e experinenta
net pen rearing near the nmouths of tributary streans. This
experimental net pen rearing has been identified as potenti al
expansion capability in this report. If net pen rearing is proven
successful there may be additional expansion capability which has
not been identified in this report.

Ihflfour constraints identified in this report are defined as
ol | ows:

Budget: ldentifies those facilities where production is set by
budget level. If additional funding could be provided,
t hen production could be increased wth existing rearing

14



space and fl ows.

Fl ow: I dentifies those facilities where production could be
i ncreased by providing additional water to existing
rearing ponds. The likelihood that additional water
can be found is good.

Rearing Space: ldentifies those facilities where production
coul d be increased by providing additional rearing
ponds.  Space for expansion is available and existing
wat er supply wll support additional rearing ponds.

Flow and Rearing Space: Identifies those facilities where
production coul d be increased by providing additional
wat er and rearing ponds. These facilities have space

for expansion and a high probability of adequate water
supplies to operate them |t also includes those
facilities needing major renovation or conplete rebuild
to nore efficiently utilize available water supplies.

The increased production identified in this report should be used

as only a general indication of expansion capability. |n many
cases nunbers provided are very prelimnary and are based on
various assunptions. In nost cases, additional detailed evaluation
is required for those facilities identified as having expansion
potential. Only those facilities deened by policy and nanagenent

ﬁersonnel as capable of neeting future production goals based on
atchery | ocation and speci es which can be reared should receive
addi tional evaluation. This phase 2 study shoul d include

engi neering, feasibility study, and estimated cost. An updated
estimate of the potential production increase should also be
provi ded based on this phase 2 study.

Hat chery eXﬁansion capability has been identified as 84,448, OO0
snol ts wei ghi ng 4, 853,306 pounds from existing hatcheries or
satellite facilities (Table 9). These facilities are located

t hroughout the Col unbia Basin and as described above require a w de
range of actions to acconplish. |t is left wto policy and
managenent personnel to determne which facilities can %est neet
future goals.
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Table 9. Hatchery Expansion Capability For Each Agency Qperating
Anadromous Fish Hatcheries In The Colunbia R ver Basin.

Agency Nunber of Production Increases
Facilities Nunmbers * Pounds *
| DFG 4 7, 000, 000 359, 500
ODFW 9 9,492,000 662, 583
USFW5 10 12,930,000 546, 755
\DF 14 46,865,000 1,923,135
\DW 11 8,161,000 1,361,333
Tot al 48 84,448,000 4,853,306

* Nunbers and pounds of fish used are those recommended by
operating agencies. Nunmbers and pounds wi |l change if
species and/or size of snolts is changed.
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Washi ngt on Departnent of Fisheries

A total of 16 hatcheries or satellite facilities operated by WF
were evaluated. Table 10 and Figure 1 shows the aﬁproxinate

| ocation in the Colunbia Basin for each one. The hatcheries are
scattered throu?hout the Col unbia Basin but the majority are

| ocated in the [ower section below Bonneville Dam  These
facilities rel eased an average of 61,069,881 snolts wei ghing
2,315,007 pounds during this evaluation. Fingerling releases

i ncreased that to 2,516,906 pounds.

Table 10. Location O Hatcheries And Satellite Facilities Operated
BK Washi ngton Departnment O Fisheries Wiich Rear Anadronous Fish In
The Col unbia R ver Basin.

Bel ow Bon. Damto Col . Basin Snake R ver
Bon. Dam Snake River Above Snake R * Basi n

Cowitz Salnmon 1. Klickitat 1. Priest Rapids 1. Lyons Ferry
El okom n 2. Ringold Sal non

G ays River 3. Rocky Reach

Weyco Pond 4. Wells Sal non

Kal ama Falls

Lower Kal ama

Lew s R ver

Speel yai

. Toutle

O. Washougal

* The new East bank Hatchery was not included in this
eval uation

Fourteen facilities have been identified where production could be
increased (Tables 11 and 12). The potential increase in production
at these facilities is estinmated to be 46,865,000 snolts wei ghi ng
1,923,135 pounds. Mst of this expansion capability is |ocated

bel ow Bonnevi | | e Dam but over 500,000 pounds is |ocated above that
oint. To obtain nore detailed information refer to individua
atchery discussi ons.

Two facilities have the potential to increase production rapidly.
They are Priest Rapids Hatchery and Weyco Pond. Production at
Priest Rapids Hatchery is currently set by mtigation agreenent and
budget constraints and could rear additional fish given adequate
funding levels. Wyco Pond on the Grays River is currently not
being utilized.
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Figure 1.

Approxi mate Location O Hatcheries Qperated By The

Vﬁshiogf;t on Department O Fisheries Wiich Rear Anadronous Fish In
t he

umbi a R ver Basin.

Cow itz Sal non Hatchery
El okom n Hat cher%

Grays River Hatchery
Wyco Pond

Kal ama Fal | s Hatchery
Kl ickitat Hatchery
Lewis R ver Hatchery
Speel yai Hatchery
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Lower Kal ama Hatchery
Lyons Ferry Sal non Hat chery
Priest Rapids Hatchery

Ri n%ol d Spri rll_%s Sal mon Pond
Roc Reach Hatchery

Toutl e Hatchery

Washougal Hat cher

el | s Sal non Hat chery



Table 11. List O Hatcheries And Satellite Facilities Operated By
The Washi ngton Department O Fisheries Were Production Could Be
I ncreased By Providing Additional Budget, Flow, Rearing Space, O

Fl ow And Rearing Space.

_ Fl ow and
Budget Fl ow Rearing Space  Rearing Space
1. Priest Rapids 1. Elokomn 1. Klickitat* 1. Cowitz
2. Wyco Pond 2. Kalama Falls 2. Speelyai 2. Lewis River
3. Klickitat* 3. Lower Kal ama
4. \ells, 4. Ringol d
5. Washougal 5. Toutle
6. Grays River 6. Priest Rapids
7. Grays River

* Hatcheries may appear in nore than one col um.
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Table 12.

Anadromous Fish

Expansion Capabilities For Hatcheries Operated By The Washington Department Of Fisheries Which Rear
In The Columbia Basin.

Additional Water Available at Site Delivery Land Potential Production
Hatchery Volume  Temp. Source Method Available Numbers Pounds Species
Cowlitz Salmon large volume Cowlitz River Pump Yes 6,000,000 400,000 Coho
Cowlitz Salmon large volume Cowlitz River Pump Yes 1,500,000 150,000 Spr. Chinook
Elokomin 12 cfs Elokomin River Gravity Yes 1,500,000 18,750 Fall Chinook
Elokomin Elokomin River Gravity Net Pens 100,000 6,667 Coho
Grays River 10-20 cfs Grays River Gravity No 1,000,000 12,500 Fall Chinook
Grays River " Grays River Net Pens 100,000 6,667 Coho
Kalama Falls 30 cfs Romback Springs  Gravity Yes 1,000,000 100,000 Spr. Chinook
Kalama Falls Large volume Kalama River Pump/Gravi Rehab hat 3,740,000 46,800 Fall Chinook
Kalama Falls Large volume Kalama River Pump/Gravi Rehab hat 1 ,000,000 66,667 Coho
Klickitat Existing supply Existing Spring Gravity Yes 1,000,000 12,500 Fall Chinook
Lewis River Large volume E.F. Lewis Riv. Pump Yes 1,800,000 180,000 Spr. Chinook
Lewis River Large volume E_.F. Lewis Riv. Pump Yes 2,000,000 133,334 Coho
Lower Kalama Large volume Kalama River Pump Yes 600,000 40,000 Coho
Priest Rapids Large volume Columbia River Gravity Yes 10,000,000 200,000 Fall Chinook
Priest Rapids Existing supply Yes 3,125,000 62,500 Fall Chinook
Ringold Salmon > 60 cfs Springs/Cot. Riv Grav/Pump Yes 1,700,000 212,500 Spr. Chinook
Speelyai Large volume Lake Net Pens 100,000 6,667 Coho
Toutle Existing right Green River Gravity Rebuild 3,000,000 37,500 Fall Chinook
Toutle Existing right Green River Gravity Hatchery 1,400,000 93,000 Coho
Toutle Existing right Beaver Slough Pd Gravity Yes 500,000 33,333 Spr Chin/Coho
Washougal Large volume Washougal River Pump No 500,000 33,333 Coho
Washougal Large volume Washougal River Net Pens 100,000 6,667 Spr Chin/Coho
Wells Large volume Cot. Riv/Re-use Gravity Yes 1,600,000 20,000 Summer Chin.
Weyco Pond Existing supply Needs Funding Gravity No 3,500,000 43,750 Fall Chinook

TOTAL 46,865,000 1,923,135
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Cow itz Sal non Hatchery Fundi ng Agency: Tacoma City Light
2284 Spencer Road

Sal kum Wa 98582 Speci es Reared: Fall Chi nook
Spring Chi nook
Manager:  Paul Peterson Coho

Phone #: (206) 985-2655

| nt roduction

Cow itz Sal mon Hatchery is located 8 mles from Mdssyrock on the
Cowmitz River at river mle 45  Elevation of the facility is 250
feet above sea level. This hatchery was built in 1967 is owned and
funded by Tacoma Gty Light as mtigation for Mssyrock and
Mayfield Dans. The nitigation goal is set at 17,300 spring chinook
adults, 8,300 fall chinook adults, and 25,500 coho adults. The
hatchery is staffed with 13.83 FTE s.

Cowitz is a large hatchery with |adder, adult retur
facility, 36 nodified Burrows ponds (5 for adults/31
hatchery building, maintenance facilities, etc. Al
I n good condition.

n separation
for rearing),
facilities are

Adults are collected and separated on site. Sufficient eggs are
taken of each species reared in nost years. The hatchery has a
capacity to incubate 35 mllion eggs per year. Sufficient eggs are
usual Iy taken to supply other hatcheries.

Adult fall chinook return from m d-August until Novenber wth

juveniles reared at a final rearing density of 4 to 5 pounds per
g m. Snﬁltf ﬁre normal |y rel eased on-site from May through June
and in the fall.

Adult spring chinook return frommd-April through July with
juveniles reared at a final density of 8 pounds per gpm  Spolts
are released in the spring, normally on-site.

Adul't coho return from m d-Septenber to February with juveniles
reared at a final density of 15 pounds per gpm Snolts are
normal ly released on-site in May and June.

Al'l species have ongoing di sease problens with Costia so. and
bacterial kidney disease 1BKD). Qt her__di seases occurring in fall
chinook are bacterial gill disease (B&), bacterial henorrhagic
septicema (BHS), and furunculosis. Cases of cold water disease,
Tricophera sp. and Epistylis sp. have al so been reported in coho.

Vater rights are held by Tacoma City Light and total 89,766 gpm
(200 cfs) fromthe Cowitz River and 4,920 gpm fromwells. The
hatchery is supplied from 3 sources, all punped. The najorit% of
water is supplied fromthe Cowitz River with an average 68, 800 gpm
available. The 3 river intake punps are designed to provide 75,000
gpm but neasured flow fluctuates between 63,000 and 71,000 gpm
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The remaining 2 sources are Gwells (1,000 gpm and PWwells (800
gpm). The wells are only used between Septenber and March
normal Iy for egg incubation and early fry rearing but on occasion
I's used for tenperature control by mxing with river water in the
ponds. Several of the PWwells produce Poor quality water and are
not used. Devel opnent of additional well water has been attenpted
in the past, but has not been successful. All rearing units
receive single pass water.

: uct | :

Wat er and pond_sEace appear to be in balance. There is sone excess
river water which could be utilized.

Pond splitting young of the ﬁear fish is a problemwhen snolts are
still on station. coupl e half acre release ponds for spring

chi nook and coho woul d hel p reduce | oading/splitting problens.

Theoretical Pr tion

Theoretical production based on the flow nethod is 658, 864 pounds
and with density is 686,430 pounds. Average production was 636, 842
pounds and the 1987 agency goal was 477,691 pounds. _The current
agency goal is 443,600 pounds. Theoretical calculations were
conputed as foll ows:

Fl ow Met hod

Spring Chinook: 1.98 X 2,000 gpm X 6.92" X 12 ponds= 328,838 |bs
Fal | I nook: 1.98 X 2,000 gpm X 3.46 X 9 ponds= 123,314 |bs
Coho: 1.98 X 2,000 gpm X 5.22 X 10 ponds=

206,712 |bs
658, 864 | Dbs

Density Met hod
Spring Chinook: .25 X 15,000 cu ft X 6.92"" X 12 ponds=311,400 | bs

Fal | Chi nook: .3 X 15,000 cu ft X 3.46 X 9 ponds = 140,130 |bs
Coho: .3 X 15,000 cu ft X 5.22 X 10 ponds= 234,900 |Dbs
686, 430 | bs

Conparison of the 2 theoretical calculations indicates that flow
and pond space appear to be in balance. The average production for
the 3 years |ooked at is not nmuch |l ess than theoretical poundages.

| . bili

The hatchery is situated on | and owned by Tacoma City Light.
Property on existing hatchery is available and suitable for
hatcherY expansion. Additional water fromthe Cowitz River is
available in large quantities. Development of additional well
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water has been attenpted, but has not been successful in the past.

Expansion capabilities at Cowitz hatchery are virtually limtless.
Land and river water are available. Seven, |/2 acre release ponds
could be constructed. These gonds coul d produce 1,500 spring
chi nook smolts wei ghi ng 150, 000 pounds (from two ponds) and

6, 000, 000 coho wei ghi ng 400, 000 pounds (fromfive ponds). Each
pond woul d be supplied with 4,488 gpm (10 cfs) river water. Early
rearing facilities, Punping equi prent, plunbing, etc would al so
have to be provided to accommodate this increase in production.

Improving the planting facilities to allow direct out-planting
below the barrier dam would inprove adult survival. Off station
rel ease ponds along the river are another option for expanding

production, but has not been quantified in this report.
pl anting the Coweeman River with fall chinook (500, 000) cgﬁyd be

done with existing facilities. Some |evel of fry production could
be used to help re-establish anadronous fish runS above Myfield
and Mossyrock Days as addressed in the Cowl itz subbasin report.

Fry plants are not identified in this report as potential
production increases.
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El okom n Hat chery Fundi ng Agency: NMWVFS
1318 State H ghway 407 _ _
Cathl amet, Wa 98612 Species Reared: Fall Chinook

Coho
Manager: Dick Aksamt
Phone #: (206) 795-3608

| ntroduction

El okom n Hatchery is |located along the Elokomn River 7 mles
upstream from the nouth. Beaver Creek Hatchery, a WDW oper at ed
facility is located about 2 mles downstream Elevation of the
facility is 97 feet above sea level. The hatchery was constructed
and be?an operation in 1954 under Mtchell Act authorization as
art of the Colunbia R ver Fisheries Devel opnent Program ( CRFDP)
he facility is staffed with 4.33 FTE s.

The facility consists of 20 raceways, 4 |arge ponds, and hatchery
building with troughs and incubators. Al are in good condition
except for pond 21 (in poor condition).

Fal | chinook and coho are reared here. Fall chinook adults are
trapped in the |lower Elokomn R ver and transported to the hatchery
for spawning in Septenber and Cctober. Fish are trapped due to | ow
flows in the river during the chinook return time. Coho return to
the hatchery during Novenber and Decenber and are spawned. Fal |
chinook are released the first spring after hatching and coho as
yearling snmolts. Al are released on-station

Water rights total 20,583 gpmfrom4 sources; El okomn Rver, well,
an Unnaned Stream and Cear Ceek. The well is used for domestic
purposes only. The El okom n R ver suPPI|es the majority of water
to the rearing units (94% of average tlow) with other sources being
Cear Ceek and Stream A Cear Creek is used to supply the
hatchery building for egg incubations. Intake # on the El okomn
River can al so supply incubation facilities in an energency.
Raceways and ponds are supplied by an upper and |ower 1ntake on
El okomn River and from Stream A, Actual water available to the
hat chery ranges from 8, 310 gomto 12, 200 %pn1and averages 10,100

7 Water i1s supplied to rearing units by gravity flow There is
ng% a punp on the El okomin River capable of punping 1,200 to 1,500
gpmbut is primarily used as a standby water source.

Water from raceways is re-used in pond 21 (2,200 to 4,500
and/or pond 22 ( 2,200 to 4,500 gpm. Pond 23 receives water from
raceways and pond 22.

current Production Constraints

Available flow to rearing ponds is limting production. Extensive
re-use of water is required to rear juveniles and hold adults. If
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addi tional water could be supplied to allow nore ponds to receive
S|n?!e pass flow, production could probably be increased and snolt
quality inproved. Oxygen depletion is a problemat tinmes in ponds
receiving re-use water

Quality of incubation water has been deteriorating as |ogging
SCCUer"” the watershed. |Incubation with well water would be
esirabl e.

The adult holding pond is in poor condition, flow pattern is not
uniform and is supplied with re-used water. Adult nortality is
high with sone Years approaching 30%to 40%for fall chinook.
Althou?h a supply of fresh single pass water would help, it would
not solve the entire problemas adult hol ding and spawni ng
facilities need replacing.

Adult fall chinook are trapped in the lower river and transported

to hatchery for holding and spawning. Adults are stressed and somne
of the nortality described above can probably be attributed to the

truck transport fromtrap to hatcher%. A hol di ng pond/trapping
facility for adult chinook would be best on |ower river and coul d
al so be used as a fall chinook rel ease pond.

Ponds 21 and 22 are shaped so that flow patterns are uneven. These
ponds are also dirt bottomed.

Theoretical Production

Theoretical production based on the flow method is 127,239 pounds

and with density is 383,069 pounds. Aver age production was 134, 722

pounds and the 1987 agency goal was 108,165 pounds. Theoretica

cal culations include only the four rearing ponds. The 20 racewavs

are not included because all snolts are rel eased fron1tﬁe rearin

ponds and raceways are used to hold the follow ng years coho

smolts. Fish are transferred fromraceways to rearing Ponds pri or
S

to release. Theoretical calculations were conputed as foll ows:
Fl ow Met hod
Fall Chinook: 1.61 X 3,000 gpm X 3.46" = 16,712 |bs *
1.61 X 4,000 gpm X 3.46" = 22,282 |bs
Coho: 1.61 X 3,000 gpm X 5.22" = 25,213 |bs =*
1.61 X 3,500 gpm X 5.22" = 29,415 |bs *
1.61 X 4,000 gpm X 5.22" =_33,617 |lbs **
127,239 |bs

Density Method

Fall Chinook: .3 X 58,000 cu ft (pd 21) X 3.46" = 60,204 | bs *
. 03X 135,360 cu ft(pd 23) X 3.46" = 14,050 | bs ***
Coho: 8,000 cu ft (pd 21) X 5.22" = 90,828 Ibs *

.3 X5

.3 X 64,000 cu ft (pd 22) X 5.22"= 100,224 | bs *

3 X 75,200 cu ft (pd 23b)X s5.22"= 117,763 |bs **
383,069 |bs

27



* Ponds are supplied with 80%re-use water and nor nal
ractice would be to rear about half the production
evel of a single pass system

** Pond is supplied with 100% re-use water, and norma
Fractlce woul d be to rear about half the production
evel of a single pass system

*** A density index of . 03 was used in pond 23 for fal
chi nook and .3 was used for coho for the sane pond.
This is because the fall chinook are started in the
upper half of the pond and coho are in the other
hal f. The chinook, after coho are released are given
the entire pond to rear in and WDF considers the flow
patterns in whole pond as less efficient.

Conparison of the 2 theoretical calculations aPPears.to i ndi cat e
that flow is the factor limting production. addi t1onal wat er
coul d be supplied, production increases should be possible. There
is sone additional water available fromthe EIok%Hin River in the
spring, but none during summer or fall nonths. e tinme when

additronal water is available would allow for a potential increase
in fall chinook only.

Producti on based on the density calculation is not ?ﬁhiﬁv?ble even
if sufficient water were provided to match space. € 4 large
rearing ponds with uneven flow patterns and two of themwth dirt
bottonms can not support this poundage.

The hatchery is situated on 39 acres owned by WDF. Approxinately
90% of the land is being utilized. The remaining land is not
suitable for expansion.  Additional river water Is available during
the spring but not in the sumer and fall, Goundwater fromwells
is unavai?able at this site. The Iimted anount of water avail able
restricts any expansion capabilities. Water is re-used extensively
and the limted tlow avail abl e keeps this station fromrealizing
Its production potential

An adult holding pond [ocated in the |ower river next to hhe trag
is needed to inmprove adult survival prior to spawning. ThI'S pon
woul d be supplied with about 5,386 ?pn1(12 cfsE and al so woul d be

capabl e of rearing about 1,500,000 fall chinook weighing 18, 750
pounds.

Net pens in the lower river have been proposed for yearling coho
production. Two net pens have been used in this report to quantify
production, but potential for nunber of net pens may be nuch
greater. Additional surveys and rearing experience is needed
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before the full potential for this type of rearing system can be
identified. The estimated initial cost is between $15,000 to

$18, 000 per 100,000 smolts. The eﬁgansion capability is estimated
to be 100,000 coho snolts wei ghing 6,667 pounds.
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G ays River Hatchery Fundi ng Agency: NWFS

P.O. Box 768 _ _

Gays Rver, Wa. 98621 Speci es Rear ed: ESLI Chi nook
0

Manager: Ken Jansnma

Phone #: (206) 465- 2446

| ntroduction

Gays River Hatchery is located at about river mle 2 of the Wst

Fork Grays River, a tributary of the lower Colunbia R ver.

Hat chery el evation is 100 feet above sea level. The WDOF owns and

operates the facility on land acquired fromthe Wyerhauser

Corporation. The hatchery was authorized and constructed under the

Mtchell Act and began operation in 1961 as part of the CRFDP.

Weyco Pond has been operated as a satellite facility in the past,

E*E is not currently being used. The facility is staffed with 3.5
'S.

The rearing units are in poor to good condition and consist of 10
raceways, 1 dirt rearing pond, and 2 adult concrete holding ponds
(al so used for juvenile rearing). Water supplied to raceways, dirt
rearing pond, and 2 adult hoId|n% ponds i s approximately 250 to 350
%gn1each, 700 to 1,000 gpm and 350 to 850 gpm (one pond receives

0 to 500 gpm the other pond 600 to 850 gpm respectively. The
river intake is |ocated approxinmately .5 mles upstreamfromthe
hatchery. Fall chinook and coho smolts are nornally rel eased on
station.

Adult fall chinook return in Septenber and Cctober. Low river
flows during this tinme nake it very difficult for the adults to
make it to the hatchery. Smolts are released during the spring or
early summer, or in the case of fall chinook some fall releases
have al so occurred. Fall chinook are rel eased as zero plus age
snolts and coho as yearling snolts.

Water rights total 22,488 gpm from 3 sources: West Fork Gays

River, Unnamed Stream and Wlls. The nmgjority of the water is
supplied by gravity flow from West Fork Grays River. Average flow,
utilized is 6,136 gom  During the sunmer/fall nonths V|rtuallg t he
entire river flow s diverted for use in the hatchery. up to 50%
of river water is diverted durin% hi gher flows. After heavy rains
the river is often turbid, possibly aggravated by upstream | oggi ng
practices.

Vel | water can be used only from Cctober through April as the
supply essentially dries ug during sunmer nonths. Well water is
used tfor incubation when the river is too turbid or for warmng the
river water. The Unnaned streamis only used from Cctober through
January and is supplied by gravity flow. Re-use water is supplied
to adult holding ponds from raceways.
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Low flows in the fall prevent adult fall chinook fromreturning to
hatchery in many years.

Hat chery manager believes that hatchery is over programmed.

Coho incubated in deep troughs are susceptible to outbreaks of |ow
tenperature disease.

A river intake exists on the East Fork Grays River with water
rights for 12 cfs, however it has not been operated for severa
years.

Theoretical Pr ion

Theoretical production based on the flow nethod is 42,300 pounds
and with density is 51,053 pounds. Average production was 50, 127
pounds and the 1987 agency goal was 28, 092 pounds gincludes only
coho, no fall chinook goal provided in 1987). If the 1986 fal

chi nook agency goal is used we obtain a goal of 49,592 pounds.
Theoretical calculations were made as foll ows:

FIl ow Met hod
Fal | Chi nook: 1.8 X 4,450 gpm X 3.4" = 27,234 1bs
Coho: 1.8 X 1,550 gpm X 5.4" = 15.066 |
42,300 |bs
Density Method *
Fall Chinook: . 03 x 71,100 cu ft x 3.4" = 7,252 |bs
.3 X 31,650 cu ft X 3.4" = 32,283 |bs
Coho: .03 x 71,100 cu £t x 5.4" = 11.518 1bs
51, 053 1bs

* Fall chinook were cal cul ated usinP the 3 Iarge rearing
?onds and 6 raceways. Coho cal culations used the same 3
arge rearing ponds. Fall chinook use the sane facilities
after coho are released. The renaining raceways are being

used to rear juvenile coho to be released as snolts the
foll ow ng year

Conparison between the 2 theoretical cal cul ati onsi ndi cat est hat
that flow appears to be the limting factor in production. The
agency goal and actual production is close to theoretical density
cal cul ation, but the hatchery manager indicates that production iIs
over prograned in his opinion.

Density cal cul ati ons used the sane rearing ponds for both fall
chi nook and coho. This facility is not capable of holding this
poundage on station at any one tine.
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Hat cherv Expansion Capability

The hatcher¥ is situated on 15 acres owned by WDF.  Approximately
80% of the land is being utilized. The renalnlng property is not
suitable for expansion. The hatchery is surrounded by private

| andowners and the potential for obtaining additional suitable |and
is unknown. Additional water from Gays Rver is available in the
spring but not during other times. The entire river is used during
summer and fall nonths. There is no additional ground water
otential from wells. Existing wells can not be used year round
ecause they essentially dry up in the summer.

By expandin% the river intake and delivery line to supply an
additional 10 to 20 cfs of water to the hatchery in the spring,
roduction coul d be increased in the_exlstin% ponds. An estimated
, 000, 000 addi tional fall chinook weighing 12,500 pounds could be
produced. This nay al so require expansion of egg Incubation and
fry starting facilities.

Net pens in the |lower river have been Broposed for rearing yearling
coho. Estimated initial cost is $15 000 to $18, 000 per 100, 000
snmolts produced. Two net pens have been identified in this report
Wi th a proposed production of 100,000 coho wei ghing 6,667 pounds.
The actual potential for net pens may be nuch greater. It wll
requi re additional surveys and rearing experience before the true
potential for this type of facility can be determ ned.
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Wyco Pond Fundi ng Agency: NWFS (fish food)
é ays R ver Rearing Pond) _

ays River Hatchery Species Reared: Fall Chinook
P.O Box 768
G ays River, \Wa. 98621

Manager : Ken Jansna
Phone #: (206) 465- 2446

| ntroduction

We?/co Pond is located on the West Fork Grays River in the |ower
Colunmbia River Basin. Elevation of the P/\gnd Is 180 feet above sea
level. The pond was constructed by the Weyerhauser Corporation and
began operating as a satellite to Grays River Hatchery in 1976.

Fall chinook have been reared in the past. During the three years
eval uated, fish were reared and rel eased only one year (1986). The
pond is currently not being used. Staffing to operate the pond is
Included with Grays River Hatchery.

Fi ngerling fall chinook are transferred in from Gays River
Hat chery during late winter/early sPring. The?]/ are reared until
release in June. No adults are collected at this site.
Water rights total 13,690 gpmfrom 2 sources; Gays R ver (8,977
and Al der creek (4,713 gpm). Up to 8,977 gpm (20cfs) has been
used in the pond during sprln% months. Virtually the entire flow
from Alder Creek is used in the spring, but this source dries up in
the sumrer. Weyerhauser uses the pond to fill helicopter water

buckets during summer nonths for fighting forest fires.

Current Production Constraints

Pond currently not utilized.

No additional information provided.

Theoretical Production

Theoretical production for fall chinook based on the flow nethod is
43,646 pounds and with density is 95,971 pounds. Theor et i cal
production with coho is 69, 320 Pounds (fl ow nmet hod) and 152, 425
pounds (density method). Actual production for the 1 year rel eases
were nade (1986) was 13, 280 pounds and the 1986 agency goal was

10, 000 pounds. Theoretical calculations were nade as foll ows:

Fl ow Met hod

Fal I Chi nook: 1.43 X 8,977 gpm X 3.4" = 43,646 1lbs
or

Coho: 1.43 X 8,977 gpm X 5.4" = 69, 320 1lbs
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Density Method
Fal| Chinook: . 03 x 940,900 cu £t x 3.4"= 95,971 |bs
or
Coho: .03 X 940,900 cu ft X 5.4"= 152,425 | bs

Based on conparison of the 2 theoretical nethods it appears that
flow is probably the limting factor in production. Actual
production and agency goal is well below theoretical calculations.
This is a large pond wth inefficient flow patterns and production
based on any density index in not achievable.

Hatcherv Expansi on Capability

The ﬁond is situated on 16 acres owned by WDF. Approxi mately 100%
of the property is being utilized. There is no expansion
capability on the present site. Additional water 1s not avail able
fromA der Creek, but Gays River could supply additional flow

The pond is currently not being used.

The WDF estimates this pond is capable of rearing approximtely
3,500,000 fall chinook weighing 43,750 pounds given a funding
source. Incubation and fry starting facilities at Grays R ver nay
al so require expansion to support this production.
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Kal ama Fal | s Hatchery Fundi ng Agency: NMFS
Box 3900, Kal ama Ri ver Road

Kal ama, Wa. 98625 Speci es Rear ed: ESLI Chi nook
0
Manager: Ron Cast aneda Spring Chi nook

Phone #: (206) 673-4825

| nt roduction

Kal ama Fal | s Hatchery is |ocated along the Kalama River at about
river mle 10. The nearest town is Kalama, approximately 12 mles
south of the hatchery. Elevation of the site Is 100 feet above sea
level. The facility was constructed under Mtchell Act

aut horization and be%an operating in 1958 as part of the CRFDP

The hatchery is staffed with 5.67 FTE's.

Gobar Pond was oEerated as a satellite facility for final rearing
of spring chinook during this evaluation. Spring chinook releasés
from Gobar Pond are summarized in this section of the report. For
a physical description of Gobar Pond refer to the WDWreport.

The rearing units are in poor to good_condition and consist of 12
raceways and 6 adult holding ponds. The hol ding ponds are also
used for rearing juveniles. he fish | adder at the hatchery was
originally constructed to pass fish around Kal ama Falls, but was

| ater incorporated into the hatchery when that facility was |ater
built. Adult fish can not enter the adult hol ding ponds dlrectlﬁ
fromthe fishway. They are trapped and |ifted into trucks and then
transported to the holding ponds a few hundred feet away.

Sﬁring chinook adults are collected at the hatchery from My
through Septenber and are spawned in Septenber. Fry are usually
ponded into 2 raceways at ap%Loxinate[y 350,000 fish each in late
Decenber or eaﬂéé January. ring this eval uation period they were
transferred to bar Pond in Cctober or Novenber and reared unti
release in February. Snolts were released in February to free up
the pond for steelhead from WDW hatcheries. Currently, spring
chinook are transferred to Lower Kal ana Hatchery instead of CGobar
Pond and reared until release in late March or ril

Early and | ate coho return to this hatchery. Both are spawned, the

early coho are transferred to Lower Kalama Hatchery as green eggs,
fertilized, incubated, reared, and released in May as yearling
smolts. The late coho are spawned and reared at Kal ama Falls.
They are ponded into 2 raceways in April. After fall chinook have
been noved to rearing ponds in May, coho are split into all 10

raceways for a period until noved to the 6 rearing ponds for final
rearing and release as yearling snolts.

Most adult fall chinook are trapped at Modrow Trap in the | ower
Kal ama River. Fry are ponded into 8 raceways, reared for a period,

and then split into the 6 rearing ponds the first part of My for
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final rearing and release in June.

Water rights total 8,055 gpmfrom4 sources; Little Kalam R ver, 2
Unnaned Creeks, and a Well (for domestic water). The majority of
water is supplied fromthe Kalama Rver with the 2 unnan£8 crgeks
providing seasonal water. Five 25 horsepower punps provide an
average of 5,500 gpm river water year round.

The 2 unnamed creeks provide 1,200 gpmin January but dwindle to
practically nothing in September. The creeks supply water by
gravity flow and are used primarily for incubation gut can be
supplied to the rearing ponds. Fl ow and water quality have
deteriorated in recent years probably due to logging in the

wat er sheds.

Aﬁproxinately 5,500 gpmdrains fromall 12 raceways and is used as
the sole water supply for the 6 large rearing ponds. This flowis
reduced to 4,500 ggn1dur|ng periods when eggs are being I ncubated.

Racgmay wat er can be re-used and can flow into any or all rearing

ponds.

Current Production Constraints

Avail able flow to rearing units is limting production. |f
sufficient single pass water could be supplied to raceways and
rearing ponds production could increase. |t js estimted that
production could increase in the existing facility by 1,900 pounds
for each 448 gpm (1 cfs) of additional water that could be provided
up to the density limtations.

Rearing ponds can receive re-use water Only (fromraceways).
Hat chery needs a total rebuild including fishway nodifications so

adults can enter holding ponds w thout being trapped. i|di
hat chery coul d possibly double current production if su Pg;é%{ng

wat er was provided.

The current fishway should be extended so adults can enter holding
ponds.  Spring chinook hold in and bel ow the fishway.

Theoreti cal Production

Theoretical production based on the flow nethod is 118,324 pounds
and based on density is 239,770 pounds. Ayerage production was
145, 869 pounds including the spring chinook reledses ¥r0n1 bar
Pond. The average rel eases with spring chinook subtracted out was
113, 097 pounds (This nunber shoul d be used in conparison with

t heoretical production because Gobar Pond is not used in
theoretical calculations). The 1987 agency goal was 115,250
pounds.  Theoretical calculations were nmade as follows:
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Fl ow Met hod

Fal I Chi nook: 1.36 X 1,000 gpm X 3.44" X 6 ponds = 28,070 lbs *
1.36 X 500 8pnlx 3.44" X 8 raceways= 18,714 1bs

Coho: 2.16 X 1,000 gpm X 5.52" X 6 ponds = _71,540 1bs *
118,324 1bs

Density Method

Fal | Chinook: .3 X 12,000 cu ft X 3.44" X 6 ponds = 74,304 1bs *
.3 X 5,600 cu £t X 3.44" X 8 raceways= 46, 234 |bs
Coho: .3 X 12,000 cu ft X s5.52" X 6 ponds = 119,232 1bs *

239,770 1bs

* Supplied with 100% re-use water. Normal hatchery practice
would be to rear only half this poundage. The 6 rearing
ponds have been used twice in theoretical calculations since
t he agency rel eases both fall chinook and coho (double
crops) from them

Based on conparison of the 2 theoretical calculations it appears
that the limting factor in production is flow. The theoretical

cal cul ation assunes all single pass water which is not now _
possible. The WDF indicates that if sufficient water was supplied
then production woul d be possible up to the theoretical density
poundage. Because rearing ponds have been used twice in
calculations, this facility is not capable of hol ding the poundages
calculated on station at one point in tinme.

Hat cherv Expansion Caoabilitv

The hatchery is situated on 70 acres owned by WDF.  Approxi mately
25% of the land is currently being utilized. The renal ning
property is suitable for hatchery expansion. Additional water from
the Kalama River is available. 'Additional well water is not
available. There is approximately 30 cfs of undevel oped spring

wat er at Romback Springs |located on | and owned by Wyerhauser. A
station devel opment plan fromthe early 1980's recommended
rebui l ding the hatchery.

Ronback Springs could support two, 1/2 acre rearing ponds. These
ponds could rear 1,000,000 spring chinook wei ghing 100, 000 pounds.

If the hatchery was rebuilt and sufficient Kalama River water was
PfOVIded t hen production at this hatchery could double from present
erFIs. The potential production increase is sunmmarized as

ol | ows:

Nunber s Pounds

Fal | Chi nook 3,740,000 46, 800
Coho 1. 000. 000 66, 667
4,740,000 113, 467
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Wth the two Ronback Springs rearing ponds this facility i abl e
of expanding production by a total of 213,000 pounds. ProdubEPaR
i ncreases o

of this size will also require additional incubation and
early rearing facilities.
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Kli ckitat Hatchery Fundi ng Agency: NWVFS
301 Fish Hatchery Road J AgEney

d enwood, VWA.  98619-9102 Speci es Reared: FaLI Chi nook
Coho
Manager:  Don Peterson Spring Chi nook

Phone #:  (509) 364-3310

| nt roduction

Klickitat Hatchery is located in a renote area on the Klickitat
River at river mle 35 near the town of G enwod. The hatche

was constructed under the Mtchell Act and began operation in 1549
as part of the CRFDP. The hatchery was renovated in 1985. Access
is down a 3/4 mle hill with an average grade of 17% (22% at
steepest point) and can be hazardous during winter nonths. The
hatchery 1s staffed with 5.7 FTE s.

The hatchery now consists of a hatchery building, 22 raceways,
energy dissipation building with future hydroel ectric capacity,
freezer building, ?arage/s op, 4 bay Quonset hut, adult hol ding
pond and 3 rearing/release ponds. There are 3 residences on
station. The raceways were constructed during the 1985 renovation
and are in excellent condition. The rearing ponds are all in poor
to fair condition.

The current hatchery program i ncludes 600,000 yearling spring
chinook, 4,000,000 URB fall chinook, and 1,350,000 yearling coho
for a total of 185,000 pounds.  Adul t sgrjn chi nook usual l'y return
in sufficient nunbers to maintain production goals. Ea1| chinook
eggs are usually inmported from other stations. |ower river fal
chinook (Tules) were reared in 1985 and 1986. The stock was
changed to URB fall chinook beginning in 1987. u{ returns from
URB'S have not begun returning so it is unknown I hey wrl el G
in sufficient nunbers to nmeet egg take goals. coho eggs are
inported from lower river hatcheries in most years. \pst releases
are nmade on-site.

Vater rights total 28,338 gpmfrom4 sources; |ndian Ford Springs,
Unnaned Spring, Wonder Springs, and Klickitat River. ate
supplied to raceways from Indian Ford Spring A (upper |nEaLe %,500
gpm) . This supplies each raceway wi th approximately 250 gpm

A lower intake on Indian Ford Spring A supplies an average 1,300
gpm (approxi mately 2,200 gpmis avallable so some water 1I's not
utilized) to pond 24. Pond 24 al so receives up to 5,500 gpmre-use
wat er from hatchery building and raceways. Re-use water .avail abl e
I's reduced to 3,500 gpm when adult holding pond Is operating.

Pond 26 obtains water from Wnder Springs (5,100 gpm.
acclimation pond is supplied fron1Kfick?tat Ri ver (averaSB”Q,@éo an

gpm and I ndian Ford Sprinﬂ B (average 1,300 gpm. The Klickitat
River can freeze over in the winter, therefore this pond is limted
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to post wi nter use.

- uct | :

The water distribution system appears to be the limting factor in
production. Klickitat ver water can only be used in the
acclimtion pond (pond 25). River water can not be used in the
winter due to freezing. This limts pond 25 operation to spring
time use only.

Wonder Springs Pond (pond 26% is supplied with excess water and
could support 2 ponds with the existing flow.

Raceways are supplied with a maxi mum 300 gpmto 400 _gpm each and if
all raceways are in use only 250 gpmis sugplled. Raceways are
desi gned for 650 gpm so production should be able to be increased

i f additional water were provided.

&ﬁring chi nook juveniles are supplied with_re-use water part of
ich comes from the adult hoId|n%_pond. This is a potentia
probl em as any diseases in adult fish can be passed on to the

] uveni | es.

Adult hol di ng pond needs to be enlarged. Current capacity is
approxi mately 1,500 adults and any additional nunbers have to be
helg in raceways. Re-use water is used to supply adult holding
pond.

Theoretical Production

Theoretical production based on the flow nmethod is 177,081 pounds
and with density is 338,330 pounds. Average production was 181, 293
pounds and the 1987 agency Productlon goal was 75, 625 6th|S figure
is inconplete). The current production goal is 201,600 pounds.
Theoretical calculations were conputed as foll ows:

FI ow Met hod

Spring Chinook: 1.89 X 6,000 gpm X 6.92" = 78,473 |lbs *

Fal | Chinook: 1.89 X 5,000 gpm X 3.44" = 32,508 |Dbs

Coho: 1.89 X 6,700 gpm X 5.22" = _66,100 |bs
177,081 |bs

Density Method **

Spring Chinook: .3 X 82,800 cu ft X 6.92' = 171,890 | bs *

Fal | I nook: '3 X 39,560 cu ft X 3.44" = 40,826 |bs

Coho: .3 X 80,213 cu ft X 5.22" = 125,614 |bs
338,330 | bs

* Supplied with re-use water, normal hatchery practice
woul d be to rear only half this poundage.
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** Only the rearing/rel ease ponds are used in theoretical
calculations. There are also 22 raceways wth 66,000 cubic
feet of rearing space. The WDF did not use raceways in
cal cul ati ons because no snolts are released from them
There are two, year classes of coho and spring chinook held
on station and these juveniles are utilizing raceways in the
spring when theoretical calculations were conputed.

Based on conparison of the 2 theoretical calculations it appears
that flow is the limting factor in fish production. Aver age

production, agency goal, and theoretical flow calculation are al
simlar and should be considered the hatchery capacity based on

existing conditions. |f additional water were supplied to
raceways, production could increase.

Hat chery Expansi on Capability

CMnershiB of land the hatchery is situated on is currently in

di spute between VDF and Yakima Tribe. Little land is available for
expansi on on the present hatchery site, but there is roomto
construct a second pond to utilize the existing Wnder Springs
water. Suitable land is |ocated across the river, but agaln the
omngrshlp of that property is in dispute between WDF and the Yaki na
Tri be.

Upwar ds of 20,200 gpm (45 cfs) of additional spring water is

| ocated across the Klickitat River from the hatchery. The Yakinm
Tribe holds the water right to this water, so it may or may not be
avail able for use at this facility. Some water fromthe exjsting
sgrlu?_supplles_are not being used and could be made avail abl e.
The Klickitat R ver could supply large amounts of water but coul d
no}( be used in the winter. The availability of well water is
unknown.

Current hatchery production is limted by the anount of water being
supplied and the distribution system APproxinaIely 10 to 15 cfs
of spring water described above and additional rivef water could be
utilized to increase production in the existing facilities. This
production increase has not been quantified because it is unknown
If the Yakinma Tribe would allow use of the spring water, but should
be sonewhere between the two theoretical methods cal cul ated above.
Investigations into the availability of the spring water is
recommended as there is good potential for increased production at
this facility.

A second rearing pond simlar to the existing pond could be
constructed to nore efficiently utilize the Wnder Springs water
suppl Production increase is estimated to be [, 000 OO0 fal
chino&& wei ghi ng 12,500 pounds.
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Lewi s River Sal non Hatchery Fundi ng Agency: Ppp&L, WDF
4404 Lewi s R ver Road

Wodl and, Wa. 98674 Speci es Reared: Fall Chi nook
Spring Chi nook
Manager: Robin Nicolay Coho

Phone #: (206) 225-7413

| nt roduction

Lewi s River Salnon Hatchery is |ocated adjacent to the Lewis R ver,
just downstream from Merwi n Dam about 8 mles east of Wodl and.

El evation of the facility is 64 feet above sea | evel. The hatchery
began operation in 1932. Currently 50% of funding is provided by
WDF and 50% from Pacific Power and Light (PP&L). Speelyai Sal mon
Hatchery is operated as a satellite facility. |ewis R ver Hatchery
is staffed with 6.33 FTE's and is shared back and forth between
Speel yai as needed.

The rearing units are in good to excellent condition and consist of
12 raceways and 4 half acre rearing ponds.

Adult spring chinook return to hatchery and al so are trapped at

Merwn Dam  They are sorted, inoculated and then transported to

Speel yai Hatchery for holding and spawning. Fal | chi nook were

reared in 1985 and 1986 but are not currently being reared. E@th-

Sgrly and |l ate coho return to the hatchery or are trapped at rwin
m

Water rights total 38,613 gpmfrom 3 sources; Lew s River, Unnamed
Stream and Colvin Creek. ~Water is currently supplied to the
hatchery only from the Lewis River. Approxinately 10,000 to 30, 000
gpmis punped fromthe Lewis River depending on need during the
ear. Water is not limting at this station and the nmaxi num coul d
e supplied year round. |f water is supersaturated with gas, it is
passed through aerators to reduce gas levels prior to being
supplied to rearing units. Punped water can bypass aerators if gas
| evel is acceptable. Al rearing units are supplied with single
pass water.

Current Production Constraints

H gh and | ow water tenperatures do not occur when needed for
rearing fish. Corrosion in water lines is reducing flow being
delivered to ponds.

Aeration tower can not handle maximumflow. Flow is restricted 25%
when in use.

There is not enough incubation capacity or starter ponds. The
water supplied to incubation facility Is too warm A cooler water
supply is needed.
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Fish transfers on station require either punping and trucking or
laying irrigation pipe across a county road.

Theoretical Production

Theoretical production based on the flow nmethod is 421, 998 pounds
and with density is 695,508 pounds. Average production was 443,154
pounds. No 1987 production goal was given but the current agency
oal is 304,800 pounds. Theoretical calculations were conputed as
ol | ows:

Fl ow Met hod

Spring Chinook: 2.07 X 7,000 gpm X 6.92" = 100, 271 |bs
2.07 X 660 gpm X 6.92" X 12 pds = 113,248 |bs

Coho: 1.8 X 7,000 gpm X 5.51" 3 ponds = 208,278 |bs

421,998 lIbs

Density Met hod

Spring Chinook: .3 X 80,000 cu ft X 6.92" = 166, 080 | bs
.3 X 4,000 cu ft X 6.92" X 12 pds= 99,648 |bs

Coho: .3 X 80,000 cu ft X 5.51" X 1 pds= 132,240 |bs
.3 X 90,000 cu ft X 5.51" X 2 pds=

695, 508

Compari son ofthe 2 theoretical calculations indicates that flow
may be limting factor in production, but the large rearing ponds
may not be able to rear additional pounds even with nore water.

The WDF considers the water supply and ponds space to be well

bal anced at this facility. The current agency goal is |less than
either theoretical flow calculation or average production, but is
due to a one year rebuild of intake which reduced flow. The agency
considers production to be at capacity.

Hat chery Expansi on Capability

The hatchery is situated on 119 acresowned by VDF. Afproxgnately
25% of the property is being utilized. The remaining land is
suitable for fish culture operations. Sone additional land is also
avai | abl e at Cedar Creek. Water fromthe Lews Rver is available
in large quantities. Additional punﬂs or replacing existing punps
with larger ones would be needed. There is no groundwater
avaiLab[e. A clean water supply of about 500 gpmis desirable for

i ncubati on.

Five, half acre rearing/rel ease ponds coul d be constructed on the
East Fork Lewis River and Cedar Creek. Each pond would need to be
supplied with 4,488 gpm (10 cfs). Each pond coul d rear either
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1,000,000 coho Wei ghing 66, 667 pounds or 600,000 spring chi nook

wei ghi ng 60, 000 pounds.  For purposes of this report, It is assumed
that three ponds will support spring chinook and two ponds coho.

The total production increase is estimted to be 2,000,000 coho

wei ghi ng 133, 334 pounds and 1, 800, 000 spring chi nook m5|ghgn9

180, 000 pounds. Additional incubation and starter ponds w |l be
required to support this production
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Speel yai Sal non Hat chery Fundi ng Agency: PP&L

11001 Lew s Ri ver Road _

Ariel, Wa. 98603 Speci es Rear ed: ggging Chi nook
0

Manager:  Steve Decker

Phone #: (206) 231-4210

| ntroduction

Speel yai Sal mon Hatchery is |located in a nountai nous area at the
upper end of Lake Merwin on the Lews River, approximtely 21 niles
east of Wbodland. Elevation of the site is about 500 feet above
sea level. The hatchery began operation in 1954 and is owned and
funded by ppaL. The hatchery was originally constructed to provide
coho mtigation for lost habitat in the Lewis River System  This
facility 1s operated as a satellite facility to the Lewis River

Sal mon Hatchery. The facility is staffed wth 2.7 FTE's which is
shared with Lewis R ver Salnon Hatchery when required

The 12 raceways, . 14 acre rearing pond, and adult hoIdiqg pond are
in fair condition. The raceways are made of concrete and the 2
pondsfarﬁ asphalt lined. The adult holding pond is also used to
rear fish.

During the 3 year evaluation, adult spring chinook, fall chinook
and coho were trapped at Merwin Dam and transported to hol ding
ponds here. During a normal season, approxinatelg 1,000,000 Spring
chinook, 1,000,000 fall chinook, and 2,500,000 coho e%gs can be

i ncubated.  Fall chinook currently is not reared at this facility.
Spring chinook snolts are released below Merwn Dam  Some coho are
aeleased into Merwn Lake but the majority are rel eased bel ow the
am

Water rights total 6,732 gpm from Speelyai Creek. Average water
being delivered to the hatchery equals water right and ranges from
5,835 gpmto 8,079 gpm and comes from Speel yai eek. Al raceways
and 8onds receive single pass water. The 2 ponds each receive

1,400 gpm and the raceways each receive 500 gpm

Current Production Constraints

Flow to ponds is |imting production, but any increase would also
rqu|re addi tional ponds to handle the various species and year
cl asses.

Production changes/increases would need to be negotiated with PP&L.

Theoretical Production

Production potential based on the flow nmethod is 68,904 pounds and
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with density is 191,678 pounds. Average production was 75, 568
pounds and the 1987 agency goal was 7,500 pounds (inconplete, data
not provided). The current agency goal is 66,500 pounds of

yeag ng coho production. Theoretical calculations were computed
as foll ows:

Fl ow Met hod
Coho: 1.5 X 1,400 gpm X 5.22" X 2 ponds = 21,924 |bs
1.5 X 500 gpm X s5.22" X 12 raceways = 46,980 |bs
68,904 |bs
Density Method
Coho: .3 X 18,000 cu £t X 5.22" X 2 ponds = 56, 376 |bs
'3 X 7,200 cu ft X s.22" X 12 raceways = 135,302 |bs
191,678 |bs

Based on conparison of the 2 theoretical calculations it appears
that production is limted by the anount of water being suPplled to
rearing units. Production based on theoretical flowis only 36% of
that calculated using the density method. The agency considers the
wat er supply and pond space to be in bal ance.

Hatchery Expansi on Capability

The hatchery is situated on 15 acres owned by PP&L. Approxi mately
67% of the property is being utilized for fish culture.  The
remaining land is not suitable for hatchery expansion. Additional

| and owned by Pp&L is |ocated adjacent to hatchery, but the area is
fairly steep and probably not suitable for fish culture. |t is
unknown if PP&L woul d support expansion. Additional surface water
from existing source is not available. No groundwater is avail able
at this site. Wter from Lake Merwi n coul d be devel oped, but would
requi re punping and additional ponds to utilize (there is no room
to construct additional ponds).

The only potential for expanding production at this facility is to
construct a net_Fen_coanex In Lake Merwn. The potential for
successfully utilizing net pens to rear snolts at this siteis
unknown. A small scale experinmental net pen program shoul d be
devel oped prior to any large scale project. For purposes of this
report, it is assunmed that two net pens could be constructed with
100, 000 coho wei ghing 6,667 pounds produced. |nitial cost is
estimated to be $15,000 to $18,000 per 100,000 smolts produced. |f
this project were proven successful, WF estimates a net pen

conpl ex capable of rearing 1,000,000 t0 2,000,000 yearling coho
coul d be devel oped.
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Lower Kal ama Sal non Hat chery Fundi ng Agency: NWVFS
1404 Kal ama Ri ver Road _ _
Kal ama, Wa. 98625 Species Reared: Fall Chinook

Coho
Manager: John Norton
Phone #: (206) 673-4400

| nt roduction

Lower Kal ama Sal mon Hatchery is |ocated along the Kalama River 5
mles north of Kalama. The site is in relatively steep terrain at
river mle 5. Elevation of the facility is 53 feet above sea
level. The station began operation in 1895 and is one of the

ol dest hatcheries in the Colunmbia Basin. It is staffed with 2.75
FTE's.

Condition of the rearing units ranges from poor to good and consi st
of 8 raceways, 1 asphalt rearing pond (also used for adult

ho£d|n ), and 1 gravel rearing pond. Total rearing area is 161, 200
cubic feet.

Fal | chinook and early coho were reared during this evaluation.
Adult fall chinook are trapped at Modrow Trap in the [ower river
and transported here or to Kalama Falls Sal non Hatchery for
SEamn|ng. Chinook fry are ponded in raceways usually in January.
They are noved to the asphalt pond in March and reared until

rel ease on-site in late £$YI| or May at 80 to 90 fish per pound.
Coho are spawned and approxi mately 500,000 fry are ponded into 1
raceway in March. They are split into 5 raceways in May and
finally noved into the large gravel pond in Septenber. Snolts are
rel eased on-site the followng June at 15 fish per pound.

Al t hough no spring chinook were reared during the eval uation period
they are currently being raised. They are transferred in from

Kal ama Falls Sal non Hatchery in the fall and reared until release
on-site the following spring. This production replaces the snolts
whi ch were reared at Gobar Pond.

Vater rights total 15,112 gpmfrom 2 sources; Kalama R ver and

Hat chery Creek. The hatcher¥ S SUPPIIed fromthe Kalama River by
punping and by gravity flow from Fallert Creek (Note: Hatchery
Creek and Fallert Creek are different nanes for the sane creek).
Average use is 10,000 gpmw th the Kal ana River punps supplying a
nearly constant 6,000 gpm and Fallert Creek the remaining water.

Fallert Creek is used for incubation and some fish rearing. It is
unused during summer nonths due to low flows. A new intake on the
creek has just been conpleted and should I ncrease the amount of
usabl e water during w nter nonths.

The raceways and gravel pond receive single pass water. The
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asphalt rearing pond receives approximately 1,500 gpn1re-use wat er
fromthe gravel pond out of a total flow of about 3,000 gpm

Current Production Constraints

Avai l able flow to hatchery is limting production of yearling fish.
An increase in the water supply would also allow fall chinook to be
reared to a larger size.

Fﬁ”lert Creek is reduced to practically nothing in the sunmer and
all.

I ncubation water is supplied fromFallert Creek and is not the best
quality. TraYs and deep troughs are used as sedinent settling
basins.  Shallow troughs need to be replaced wth vertical

I ncubat ors.

Late summer water flows are | ow and tenperatures 55 to 62 degrees
fahrenheit. Adult holding |osses are as high as 20% During years
Ff ﬁgg shortages these adults are needed to maintain production
evel's.

Theoretical Production

Theoretical production based on the flow nmethod is 109, 791 pounds
and with density is 314,190 pounds. Average production was 80, 876
pounds and the 1987 a%ency goal was 67,810 pounds. The current
agency goal is 108,000 pounds and includes spring chinook which the
1987 goal did not include. Theoretical calculations were
calculated as follows:

Fl ow Met hod *

Spring Chi nook: 1.98 X 3,000 gpm X 6.92" = 41,105 |bs
Fal | i nook: 1.98 X 2,500 gpm X 3.46" = 17,127 |bs
1.98 X 3,000 gpm X 3.46" = 20,552 |bs **
Coho: 1.98 X 3,000 gpm X 5.22" = _31,007 |bs **
109, 791 Ibs
Density Method *
Spring Chinook: . 3 X 55,000 cu ft X 6.92" = 114,180 | bs
Fal | Chi nook: .3 X 55,000 cu ft X 3.46"X 2pds= 114,880 | bs **
Coho: .3 X 55,000 cu ft X 5.22" = _86,130 1bs **
311, 190 1bs

* There are only two 55,000 cubic foot rearing ponds at this
station. The agency doubl e crops each of the ponds and
t heoretical calculations use each pond twice. |f ponds were
used only once then theoretical calculations would only be
about half the poundages |isted above. The eight raceways
(51,200 cubic feet) were not used in theoretica
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cal cul ations as no smolts are released fromthem There are
two year classes of coho held on station and the follomju%
years snolts are utilizing raceways for the time period when
theoretical production was calculated. If all raceways and
the two rearing ponds were used only once in calcul ations,

t hen theoretical production would be about 65% of the
figures listed above.

** These ponds are supplied with up to 50% re-use water
and normal hatchery practice would be to produce only
about hal f the poundage of a single pass water system

Based on conparison of the 2 theoretical calculations it appears.
that flowis the limting factor in production. Average production
and the 1987 agency goal are both |ess than theoretical flow

cal cul ation, but does not factor in that sone ponds receive re-use
water or that the two rearing ponds are doubl e cropped.

The current agency goal can only be achieved by two snolt rel eases
from each rear|n? ﬁond_per year (double cropping). This facility
IS not capable of holding at any single point in tinme the pounds
|'isted under the current agency goal

The hatchery is situated on 19 acres owned by WOF.  Approxi mately
70% of the property is be|nP utilized. There is room across the
county road for a single half acre rearing and rel ease pond.
Additional water fromthe Kalama River is available year round. A
new i ntake has just been conpleted on Fallert Creek and should
result in additional water during winter and spring nonths. There
I's no ground water available at this site.

Construction of a half acre rearing/rel ease pond between the county
road and Kalama River is proposed. This pond would need to be
supplied with a mnimmot 4,488 gpm (10 cfs) which is avail abl e,
but woul d require punping fromthe Kalama River. It is estimted

t hat 600,000 to 1,000,000 yearling coho weighing 40,000 to 66, 667
pounds could be reared. Additional incubation and starter ponds
may also be required. For purposes of this report, the smaller
nunbers and pounds identified above are used in tables.
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Lyons Ferry Sal non Hatchery Fundi ng Agency: COE, USFWS

Box 175

Starbuck, Wa. 99359 Speci es Reared: Fall Chinook
Spring Chi nook

Manager: Carl Ross

Phone #:  (509) 646-3474

| ntroduction

L¥ons Ferry Salnon Hatchery is |ocated adjacent to the confluence
of Palouse and Snake Rivers about 7 mles west of Starbuck. This
facility is operated as a conplex with the WOW hatchery al so
| ocated at this site. The spring chinook acclimtion pond at
Tucannon Hatchery (WDWfacility) is operated as a satellite
facility. The hatchery began operation in 1984. It was
constructed under the Lower Snhake River Conpensation Program
éLSRCP) as mtigation for Federal danms constructed on the | ower
nake River. The facility is staffed wth 5.25 FTE's.

The rearing units are in ﬁood condi tion and consist of 28 raceways
and two rearing ponds. The raceways were not designed to allow
direct liberation into the Snake R ver so smolts must be trapped
and transported prior to release. Al eggs are incubated in
vertical 1ncubators and the resulting fry are ponded directly into
raceways.

Sﬁring chinook fromthe Tucannon R ver are trapped and spawned at
the WDW Tucannon Hatchery. Eggs are shipped green to Lyons Ferry
Sal non Hatchery where they are fertilized and 1ncubated.” The
resulting fry are ponded into 2 raceways beginning in Novenber

Pond splits occur sonetine in July after the fall chinook have been

rel eased and now occupy 10 raceways. I n Novenber they are
collected and transferred to the pond at Tucannon HatcChery for
final rearing, acclinmation, and release the following April. The

WW staff feed fish while they are in the acclimation pond. Lyons
Ferry Hatchery is credited for the releases and they are reported
on in this section of the report.

Fall chinook adults return to the hatchery or are trapped at Ice
Harbor Dam  Eggs are taken at the hatchery and fry ponded in
raceways beginning in January. Raceways are split in April and up
to 1,000,000 fish put into each of the'large rearing ponds.
Appr oxi matel y 450,000 are al so held in raceways for a yearling
release. Yearling snolts are released in April and rearing ponds
are |liberated during sumrer.

Water rights total 53,200 gpm from wells and are held jointly with
t he WDW hat chery. (According to WbW data, 27,000 gpn1|s identified
for use by WDF at their hatchery.) \Water is punped into a hol ding
tank and gravity flow is provided to rearing units fromthere. No
river water is currently being utilized. Water is not nornally re-
used, but there is the capability of re-using water from the upper
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bank of raceways to the |ower bank if needed.

Current Production Constraints

Additional well water is needed during high demand peri ods
(spring). Currently all punﬂs run during this peak tine which

| eaves no backuP punp if nechanical problems occur. Manganese in
wel | water supply causes problens.

FbtcherY was designed for 90 day fall chinook production.

Currently both zero age and Yearllng smolts are produced. There is
no place to split the 0+ fall chinook until yearlings have been
released in April. Consequently, sone overcrowding is_occurring
and feed levels are reduced to restrict growth until after the
April vyearling release frees up pond space.

Fi sh can not be released fromraceways directly to the river. Tuo
hal f acre rel ease ponds are needed to allow direct rel ease of ’
smolts now hel d in raceways. No increase in production would
result, but this would help to produce better quality snolts.

Currently, adult escapement to the hatchery limts production

Adult hol ding and spawning setup is inefficient. Fal| pack channel

doesn't work. Wth fish in channel and in ponds there is no Blace
e

to sort. The system has worked only because adults have not gun
returning in |arge nunbers.

Theoreti cal Production

Theoretical production based on the flow method is 285,801 pounds
and with density is 303,190 pounds. The theoretic ' pr odu bi n at
the Tucannon Hatchery sal non acclimation pong_For P OM/IS_S ,g18
pounds and with density is 14,020 pounds and is included in nunbers
above. Awerage rel eases were 75,509 pounds and the 1987 agency

oal was 64,500 pounds (includes fall chinook and spring chinook).

pring chinook rel eases fromthe Tucannon acclimtion pond are
credited to Lyons FerrY and reported in this section of the report.
The current agency goal is 72,800 pounds of which 8,800 pounds is
spring chinook. Theoretical calculations were conputed as follows:

Fl ow Met hod *
Fal | Chi nook:
Yearlings 1.67 X 3,000 gpm X 7.45" X 2 pds = 74,649 | bs
1.67 X 880 g P7.asn % 8 ragemays: 87,588 |bs
Zer os 167 X 3000 ~Xgpm3.22" X 2 pdsS® = 32 264 |bs
1.67 X 880 gEm 3.22" X 15 raceways= 70,982 lbs
Spring Chinook: 1.5 X 2,250 gpm X 6.02" = 20,318 1bs
. (Tucannon) 285,801 Ibs
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Density Method *

Fal | Chi nook:
Year| i ngs 3 X 30,000 cu £t X 7.45" X 2 ponds = 134,100 1lbs
.3 X 3,000 cu ft X 7.45" X 8 raceway= 53,640 |bs
zeros 3 X 30,000 cu ft X 3.22" X 2 ponds = 57,960 |bs
3 X 3,000 cu ft X 3.22 X 15 raceway= 43,470 1bs
Spring Chi nook: .3 X 7,763 cu ft X 6.02"= _14, 020 1bs
( Tucannon) 303, 190 1bs

* The 2 large rearing ponds are used twce in theoretical
cal cul ations, once for yearling releases and once for zero
age releases. Agency is double cropping these ponds. If
t ey are only used once in calculations theoretical flow
woul d equal about 211,152 pounds and density woul d equal
169, 090 pounds.

Only 23 out of the 28 raceways are utilized in calculations.
The renmaining raceways are being utilized to hold the

fingerling fish for next years yearling rel eases, so were
not used.

Conpari son between the 2 theoretical calculations indicates that
flow may be slightly liniting. The current adult escapenment to the
hatchery is [imting production so the average and agency goal
figures do not indicate what this facility it capable of rearing

i Capabilit

The WDF hatchery is situated on 20 acres owned b% the U S Arny
Corp of Engineers (COE). Approximately 60% of the site is in Use.
The remai ning property is suitable for expansion near the hatchery
bui | di ng. ter I1s available fromthe Snake R ver, but due to high
wat er tenperatures in sumrer_and fall could only be used during
winter and spring nmonths. R ver water would alSo be a potential
carrier of disease organisns and is generally not considered to be
a good source. The potential for devel oping additional water from
the existing well field is unknown.

Two, half acre rel ease ponds each utilizing approximately 4,488 gpm
(10cfs) are needed. These ponds would not "increase production, but
current smolt releases from raceways would occur there. Smlts in
raceways currently cannot be released directly into the river, but
must be trucked. ~ These ponds woul d al so ease pond splitting

probl ens now occurring in the spring.

No hatchery expansion capability is identified.
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Priest Rapi ds Hatchery Fundi ng Agency: Gant County PUD
P. 0. Box 937
Mattawa, VA. 99344 Speci es Reared: Fall Chinook

Manager:  Paul Pederson
Phone #: (509) 932-4481

| ntroduction

Priest Rapids Hatchery is |ocated adjacent to Priest Rapids Dam
along the Colunbia River. Elevation of the facility is 445 feet

above sea level. The hatchery began operation in 1963 and
originally was designed and constructed as a mle |ong spawni ng
channel.  The upper portion has since been converted into 6 |arge

rearing ponds. The remainder of the channel is currently unuse
The hatchery is staffed with 4.75 FTE's.

The rearing units are in good condition and consist of 6 l|arge
rearing ponds and 12 vinyl raceways. Only 5 of the rearin Ponds
are used for smolt production. The sixth pond is only useg or
adul t hol di ng.

Fall chinook is the only species reared. M ti?ation agreenment wth
G ant County PUD requires a production |evel of 100,000 pounds
annrally. The current production goal is to produce 6,500,000

smol ts.

Adul ts are spawned during Novenber and the resulting fry are ponded
into the vinyl raceways. They remain there for onlg 2 weeks
Fingerlings are then transferred into the large ponds and reared

until release, which is usually in June. The vinyls are also used
to hold juveniles which are to be coded wire tagged or freeze

br anded.
No water rights were identified.

Water is supFIied to the hatchery from 2 sources: the Col unbia
River and Wells. The najority of the water is supplied by gravity
flow fromthe Col unbia R ver (44,883 gpm) with the wells supplying
8,000 gpm  The river water is used in the |arge rearing ponds
(6,500 gpmto each pond) and the well water is used for incubation
and supplying the vinyl raceways. Water is not re-used at this
facility, however 6,000 to 7,000 gpm could be re-used in the
rearing ponds if required.

Current Production Constraints

Production is limted due to budget constraints. Production coul d
be increased by 50%to 100% with existing flow and facilities if
budget allowed. The adult holding pond is not being utilized to
rear smolts but could be.
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Col unbia River water gets very warmin summer/fall and is not be a
good source for year round operation. It is also a potentia
source for inporting disease organisns.

The hatchery is owned and funded by G ant County PUD and any change
I n production or expansion may need to be negoti at ed.

Theoretical Production

Theoretical production based on the flow nmethod is 172,480 pounds
and with density is 171,281 pounds. These figures are only for the
5 rearing ponds used to rear snolts. The vinyl raceways and adul t
hol di ng pond were not used in the calculations, but if added in
woul d 1'ncrease theoretical production to over 210,000 pounds.
Average production was 121,495 pounds and the 1987_agency goal was
119, 640 pounds (current goal is 125,000 pounds). Theoretical

cal cul ati ons were computed for fall chinook as foll ows:

FI ow Met hod
1.22 X 6,500 gpm X 4.35" X 5 ponds = 172,480 1lbs

Density Method
.3 X 26,250 cu £t X 4.35" X 5 ponds= 171, 281 1lbs

Conparison between the 2 theoretical calculation indicates that
flow and pond space appear to be in balance. Production is set by
mtigation agreenent and budget is set accordingly. This facility
coul d increase production significantly given additional funding.

Hatchery EXpansi on cavability

majority of the ol d spawning channel is not being utilized. There
Is space for expansion on existing hatchery grounds, plus

addi tional |and owned by Gant County PUD suitable for fish culture
operations is adjacent fo the hatchery. It is unknown if Gant
County PUD woul d al | ow hat chery expansion on this property.

The hatchery is situated on [and owned by G ant CbuntY_PUD. The
|
P

Addi tional water should be available fromthe Colunbia Rver in
virtually unlimted quantities, but is suitable only for short term
zero age snolt production due to warmwater tenperatures in the
sumer.  The potential for water fromadditional wells is unknown.

I f year round QPeratlon Is to occur (to allow a yearling snolt
pro%fam), it wll require additional well water In sunmmer/fal

mont hs.

As indicated by WDF, production could be increased 50%to 100% w th
exi sting water and pond space given adequate budget. For purposes
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of this report we have assuned a 50% i ncrease i s possible and
estimate 3,125,000 fall chinook smolts weighing 62,500 pounds could
be produced given an adequate budget.

Mbst of the ol d spawning channel is not being utilized but could be
devel oped into rearing ponds simlar to the existing ponds which
are 250' x 30' x 3.5'. A mninmumof 10 additional spawning channe
sections could be converted to rearing ponds. Each pond could
produce a mni num of 1,000,000 fall chinook wei ghing 20,000 pounds.
Each rearln? pond woul d require 6,500 gpmof water. Additional
|nﬁ$bat|on acilities would al so be require and maybe nore starter
ponds.
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Ringold Springs Sal non Pond Funding Agency:  NMFS
1871 Ringold Ri ver Road _ .
Mesa, Wa. 99343 Speci es Reared: Fall Chi nook

Manager:  Frank Anderson
Phone #: (509) 269-4448

| ntroduction

Ringold Springs Sal non Pond is |ocated ad{acent to the Col unbia
River about 17 miles east of Mesa. Elevation of the site is 275
feet above sea level. The pond began operating as part of the
CRFDP in 1963. It is staffed wth 3 FTE's.

The facility is in good condition and_consists of a 9 acre dirt
rear|n? pond and 14 vinyl raceways. The raceways are only used to
start fish and for early rearing. Al smolt releases occur_from
the large rearing pond.  There is no incubation facility. The high

ammoni a content in the water supply does not allow successful egg
I ncubat i on.

Adult spring chinook and fall chinook have been trapped here is the
past, but currently no adults are trapped at this facility. During
this evaluation period only fall chinook smolts were produced.

There was al so sone coho reared on an interimbasis and transferred

out. Currently, the production plan calls for rearing spring
chi nook.

Fingerling fall chinook from Priest Rapids Hatchery or spring
chinook fromKIlickitat Hatchery are transferred in usually during
January or February. Fingerlings are ponded at about 250,000 fis
per vinyl raceway and are supplied with flows of 300 gpm each.
Raceway flows are increased to a maxi mum 450 %Pn1as fish grow
Fish are transferred to the large rearing pond in August. or

Sept enber when juveniles are about 33 fish per pound. The smolts
are rel eased on-site the following April at a size of 6 to 8 fish
per pound. Some interimrearing for other facilities is sonetines

done in the vinyl raceways after fish are transferred to the
rearing pond.

h

Water rights total 31,417 gpm (17,953 gpm has not been devel oped)
fromRingold Springs. About 13,464 gpmof this water right is
shared with the WOWRi ngol d Springs Steel head Pond. A 30 inch and
18 inch dianeter pipeline supply water to the vinyl raceways and
rearing Ppnd Wi th a constant 60 degree fahrenheit tenpe&§ture. The
wat er delivery system can supply a nmaxi nrum 8, 300 gpm this

6, 300 gpm can be supplied to raceways or the entire anount can be
used in the rearing pond. Water supplied to raceways can be re-
used in the rearing pond.

Pl ans have been devel oped to deliver an additional 2,200 gpm of
Col unbia River water to the rearing pond for acclinmation/hom ng.
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This was acconplished in 1990.

Current Production Constraints

The 9 acre rearing pond is too big to fully utilize pond space.
glow patterns are not uniformand plant growth in ponds is major
problem in sumer. Low dissol ved oxygen problens in the spring
just prior to release have occurred in the past.

If pond needs treatnment for a disease problemit is expensive and
nearly inpossible to get uniform coverage.

Bird predation is a problemin rearing pond.

Additional flow to rearing pond is needed. Additional water
supplied to the rearing pond could increase production and help
elitmnate the | ow dissol ved oxygen problemin the spring.
Approximately 30 cfs of Columbia River water supplied to rearing
pond would aid in acclimtion of snolts.

There are no incubation facilities due to the high amoni a content
in water supply. It would be desirable to provide incubation
facilities, however there may be no suitable water supply.

Exi sting adult holding pond is too small.

Hatchery land is owned by the Bureau of Reclamation (BR) and is
| eased to WOF. Modifications to the site would probably need to be
negotiated with BR

Theoretical Production

Theoretical production based on the flow nethod is 79, 231 pounds
and with densitY i's 652,747 pounds. These figures are for the
rearing pond only and do not use the vinyl raCeways in the
calculations since no snolts are produced in them The average
production was 196,433 pounds and the 1987 agency goal was 137, 500
pounds.  Theoretical calculations were conmputed as foll ows:

FI ow Met hod
Chi nook: 1.29 X 8,300 gpm X 7.4" = 79,231 |bs

Density Method
Chi nook: .03 X 2,940,300 cu ft X 7.4" = 652,747 | bs

Conpari son between the 2 theoretical calculations indicates that
flow appears to be |imting factor in production. Additional flow
could be used in rearing pond, but production based on the density
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formula is not achievable. LBinP the 1987 production goal, a
density index of . 006 is current % being used for this pond.

Addi tional water rights are held but construction of intake and
enlarging or replacing the current plunbing is required to utilize
It.

Hat chery Expansi on Capability

The facility is situated on 30 acres owned by the BR  The property
is leased to WDF through the year 2001. Renewal of the lease is
not considered to be a problem Approximately 15%of the site is
being utilized. A water right for 17,953 gpm of unused water is
held by WDF. It would probably require punping to supply the

exi sting faC|I|tg. In addition to the existing water right, an
addi tional 24,68 gpn1?55 cfs) of spring water is also available.
There is some potential for water fromdeep wells, but the anmount
is not known and it may or may not be suitable for incubation
Columbia River water is available in large quantities but would not
be suitable for used in sumer and early fall. = Using Colunbia

R ver water would aid in acclimation of snolts in the spring.

There is vast potential for expanding production at this facility.
The avail able water could support significantly greater production
than is now occurring. There is also roomfor additional rearing
facilities. A though WDF is only proposing to increase flow into
the existing pond to increase production, there may be additiona
expansi on capability.

By increasing flow to 26,930 gpm (60 cfs) into the existing rearing
pond, production could be increased over existing |evels by
1, 700, OO0 spring chi nook mei%hin? 212,500 pounds. This woul d
BrOVIde a density index of .015 for the rearing pond. \ater could
e supplied fromthe springs or a conbination of spring and river
water. The water suppkr lines would need to be enlarged to suppIY
the additional flow. so, an additional 21 starter raceways would
be required to supﬁort this production. Additional incubation
facilities at Klickitat or another facility may also be required to
handl e the increased nunber of eggs.

71



STEEL INTARE  ATRVC i:’%:}

—_— —— '

- T T 7 — ——— T T e e £ ) e = T -
e e - - ey e merao
T T areecx  ect 7O Y Ve /
W= Tpar ACCENT ACAD y
/

/iv“nish 7 A \
\
-

- BT IrEBL Jueesy oo

o l
(8] i

»,
Rugtece A e —— L3
725§, ""'4 ‘Z 95, 3,,1\ oM _
hid e (NN aan
Trimg [ | \ \\ ,J,,,Q .,}
. I '

It S R -~ :
« oYYy 4 s //
) Y
Sl } ) surey -
L 2 e STAND Pl
LT - /
-
;“’A P —
ﬂ:; rgade

\ NEANRING  Lonp

Qoiswsad lor swnrtruction
- oany Btvition

STATE OF WASHINGTON

ofrartmirel OF Pisuirils

RINGOLD POND

v AS BUILT

v T o—
a1 6-5-85 amsoveo
Lacxen APHOVES
s KHS arsovin
.
way 1 °60 :ouu TSnt |




Rocky Reach Hatchery Fundi ng Agency: Chel an County PUD
Route 3, Box 3136
East Wenatchee, Wa. 98802 Species Reared: Fall Chinook

Coho
Manager: Gary Gsborne
Phone #: (509) 663-8121

| ntroduction

Rocky Reach Hatchery is |ocated along the Colunbia River on the
east bank, just downstream from Rocky Reach Dam  El evation of the
site is 800 feet above sea level. The Turtle Rock Island facility
is located 2 ml|es upstreamand is operated as a satellite facility
(It is shared with WW. Al snolt releases occur at Turtle Rock
RockY Reach is an incubation and starting facility. Releases at
Turtle Rock are credited to Rocky Reach and are reported in this
section. The facility is staffed with 2.25 FTE's.

The rearing units are in fair to good condition and consist of 8
vinyl raceways at Rocky Reach and 4 rearing ponds of various sizes
at Turtle Rock. The 4 ponds are arranged in a series. The WW
used the first pond during this evaluation and WDOF used the
rena|n|n%lones. The WDW production has since been transferred to
t he new East Bank Hatchery and is no longer being utilized.

Both URB fall chinook and |ower river coho are reared. FEggs are
normally transferred in from other hatcheries, incubated and
started at Rocky Reach. Fingerlings are finally transferred to
Turtle Rock ponds for final rearing and release. (One pond reared
coho and a second one reared fall chinook. During this eval uation
period nearly all snolts were reared and rel eased as yearlings.

Water rights are held by Chelan County PUD and total 3,613 gpm from
the Colunbia River. \Water available for use in the Turtle Rock
rearing ponds averaPes 12,000 gpm from 3 punps on the Col unbi a
River. Approximately 4,000 gpm per pond Is currently being
supplied to the 2 rearing ponds used by WDOF.  The Col unbia River
water is filtered and during emergencies it is possible to obtain
by gravity flow up to 1,000 88n1for rearing ponds. The Rocky Reach
facility I's supplied with 1,800 gpm well water. Both ponds have
separate supply and drain systens and utilize single pass water

Current Production Constraints

The Turtle Rock facility is located on an island. Access and fish
transfers are by boat. Only 2 of the 4 ponds are being utilized.

At Rocky Reach, water tenperature is too high for incubation and
too low for fry starting. Soft shell has been a problem

At Turtle Rock, high water tenperatures occur during the sumrer
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Di sease problens and | ow di ssol ved oxygen al so occur at this tinme.
Summer rearing conditions is limting production potential.

This facility is dependent on other hatcheries for eggs. No adults
grekcollected or spawned al though the capability exists at Turtle
ock.

The hatchery and Turtle Rock satellite facility are owned by Chel an
County PUD and operated as a mitigation facility. Production is
set by mtigation agreenent. Any change or increase in production
may require negotiation with Chelan County PUD

Theoretical Production

Theoretical production based on the flow nethod is 73,486 pounds
and wth density is 128,695 pounds. Average production was 59, 327
pounds and the 1987 agency goal was 50,000 pounds. Theoretical
calculations were conmputed as follows:

Fl ow Met hod

Fal | Chi nook: 1.45 X 4,000 gpm X 7.45" = 43,210 |bs

Coho: 1.45 X 4,000 gpm X 5.22" = 30.276 |bs
73,486 |bs

Density Met hod

Fal | i nook: .3 X 33,858 cu ft X 7.45" = 75,673 |bs

Coho: .3 X 33,858 cu ft X 5.22" = 22 |
128, 695 | bs

Note: Only 2 of the 4 rearing ponds are used in theoretical
calculations. WDWis no |onger using one pond and anot her
pond is not being utilized. 'If all 4 ponds were used in

cal culations, the theoretical flow figure would increase by
/3 (total flow of 12,000 gpm available) and the density
figure woul d double.

Conparison of the 2 theoretical calculations indicates that flow
may be limting factor in production. Hi gh water tenFeratures and
| ow di ssol ved oxygen |evels during sumer is definitely a
constraining factor.

Hat chery Expansion Capability

Turtle Rock is situated on an island and RockY Reach on a smal |
area bel ow Rocky Reach Dam both owned by Chelan County PUD.
AﬂprXlﬂHte[y 10% of the area is being utilized. The lower 1/3 of
the island is suitable for expansion. Large quantities of Colunbia
River water are available but quality during sumer is poor and
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there is high potential for inportation of diseases if not treated.
The potential tfor water fromwells is not known.

No expansion capability is identified.
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Toutl e Sal non Hatchery Fundi ng Agency: WDF, NWFS

No Address _ _

No Manager Species Reared: Fall Chinook
No Phone # Coho

| nt roduction

The Toutle Sal non Hatchery site is |located along the Geen R ver
(Cow itz Basin) about 23 mles east of Castle Rock. It is situated
ina hilly location at 2,150 feet above sea |level. The hatchery
was aut hori zed under the Mtchell Act and began operation as part

of the CRFDP in 1956. The hatchery was destroyed in the My 18
1980 eruption of Munt St. Helens.

Two |arge rearing ponds (Beaver Slough Rearing Ponds) near the
hatchery site were only slightly damaged and supsequently were

cl eaned” and have been operating since 1985. Thi's program has
steadily increased since then and the 1990 rel eases are estimted
to be 2,500,000 fall chinook (31,300 pounds) and 800, 000 coho
(47,100 pounds). Personnel fromthe Cowlitz Hatchery operate this
facility while the NWFS is currently paying for fish food.

The rearing units are in good condition and consist of 3 large dirt
rearing ponds. Two of the ponds are used for hatchery operations
and the third is used by WDOF habitat nanagenent. Only operation of
the 2 ponds used to rear fish are sunmarized in this report, The 2
ponds are essentially a single pond which has been divided in half.
The destroyed Toutle Hatchery has not been rebuilt.

No adults are collected at this facility. Fall chinook and coho
fingerlings have been transferred in from Gays River, Wshougal
and Kal ama Falls Hatcheries. Coho are reared to yearling and fal
chinook as zero age snolts. Smolts are released on-site in the

spring.

VAt er ri%hts for Toutle Hatchery total 26,031 gpmfromthe Geen

Ri ver. hese water rights are the ones held for operation of the

hatchery prior to it bein destro%gd. Average flow available to

t he rear|n% ponds is 4,000 gpm he ponds are designed to provide
y

9,000 gpm gravity flow. ter is re-used fromupper pond to
| ower pond.

Current Production Constraints

Destroyed hatchery will need to be rebuilt to fully utilize the
water right.

| L cal uct |
Theoretical production based on the flow nethod is 146, 853 pounds
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and with density is 529,200 pounds. Average production was 13, 088

pounds and the 1987 agency goal was 7,500 pounds. Production began
In 1985 on an experinmental basis to determne if the watershed had

recovered enough to support fish culture. Production has increased
each year since then, so averages and 1987 goal do not reflect what
can be produced. The 1990 goal has been increased to 78,400

pounds. Theoretical calculations were conputed as follows:

FIl ow Met hod
Fal | chi nook: 1.85 X 9,000 gpm X 3.6" = 59,940 |bs
Coho: 1.85 X 9,000 gpm X 5.22"= _86,913 |bs *
146, 853 |bs
Density Method
Fal | chi nook: .3 X 200,000 cu ft X 3.6" = 216,000 | bs
Coho: .3 X 200,000 cu ft X 5.22" =313,2001bs *
529, 200 | bs

* Supplied with re-used water, normal hatchery practice
woul d be to rear only half this poundage.

Conparison between the 2 theoretical calculations indicates that
flow may be [imting althou?h | arge rearing ponds such as these can
not be expected to produce fish based on density factors. The
agency used the raceway density index in cal culations, but these
Ponds are not capable of rearing fish as efficiently as raceways.

f the . 03 den5|ty I ndex is used in calculation, then the density
figure would total 52,920 pounds. In reality, this pond is capable
of rearing fish somewhere between the two density indexes used in
this report. A density index of . 044 is required to neet the
current agency production goal

Hat chery Expansi on Capability

The rearing ponds are situated on |and owned by WOF. Only a snall
area is being utilized. An entire hatche&g conpl ex could be
constructed on the site destroyed by the Munt St. Hel ens eruption.
Possibly the intake and sone of the plunbing fromthe destroyed
hatchery could be salvaged. Water rights fromthe Geen Rver are
already held. There is no ground water available

The water quality in the basin has inproved to the point where the
Toutl e Hatchery could be reconstructed. The hatchery should be
rebuilt using current technology. Production would be expected to
equal pre-eruption |levels of 3,000,000 fall chinook wei ghing 37,500
pounds and 1,400,000 coho wei ghing 93, 000 pounds.

Renovation of the existing rearing ponds could produce an

addi ti onal 500, 000 yearling coho or spring chinook weighing about
33, 333 pounds.
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Washougal Sal mon Hat chery Fundi ng Agency: NVWFS

5. 85 Washougal River Road _ _

Washougal , . 98671 Speci es Reared: ESLI Chi nook
0

Manager: Dick Johnson

Phone #: (206) 837-3311

| ntroduction

The Washougal Hatchery is |ocated al ong the Washougal Ri ver about
16 mles north of the town of Washougal. Elevation of the site is
120 feet above sea level. The facility was authorized under the
Mtchell Act, constructed in 1958, and began operating in 1959

The facility is staffed wwth 5. 25 FTE's.

The rearing units consist of 24 raceways %jn good condition) and 3
dirt rearing ponds (in fair condition). he asphalt Iined adult
hol ding pond 1s not used for fish rearing.

Adult fall chinook and coho both are collected and spawned. The

I ncubation system can handle up to 8,000, OO0 chi nook and nore than
4,000,000 | ate coho eggs. Using vertical incubators suPpI|ed Wt h
approximately 5 gpm each, 10,000 chi nook eggs can be held to the
eyed sta%e per tray and 7,500 from eyed to hatch. Coho can be held
at 15,00 ePgs per tray to eyed stage and 10,000 from eyed to

hatch. Fall chinook are released on-site as zero age snolts. Coho
are released as yearling snmolts with 500,000 on-site and 2,500, C0O
trucked for release into the Klickitat River

Vater rights total 15,061 gpmfrom 4 sources: Washougal R ver, Bobs
Creek, Boyle Creek, and Unnamed Spring. The intake on Bobs Creek
Is located 100 feet above the hatchery and water fromit is used to
turn turbines that punp Washougal River water which supply the
raceways. An average of 8,500 gpmis available fromthe first 3
sources |isted above. In addition, "c" Creek (unnamed spring water
right% is used to hose down spawning area and during fish transfers

(supplies 25 - 150 gpm.
Ponds (raceways) 1 - 12 are each supplied with 290 gpm of 75%
Washougal R ver water and 25% Bobs Creek water. Ponds (raceways)

13 - 24 are supplied with 320 gpom of Washougal River and Boyl e
Creek water. Dirt ponds 25 and 26 are supplied Bé gravity flow
from Boyl e Creek. hese ponds are only used in March and April and

fingerlings are transferred to pond 27 for final rearing after coho
have been released. Pond 27 (Lagoon Pond) uses water from Boyle
Creek and re-use water from both banks of raceways.

Current Production Constraints

Di ssol ved oxygen problems with coho in pond 27 occur in the spring.
These fish are on re-use water, are subject to critical |ow
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di ssol ved oxygen at tines, and feed nmust be reduced or withheld
with the ultimate result being smaller smolt size. Fall chinook
al so have the sane probl em of | ow di ssol ved oxygen and flows. An
oxygen suppl enentation systemwould help elimnate this problem

In the fall, water for incubation is supplied by reducing flowto
ponds 1 - 12.

Raceways are designed to utilize 600 to 650 gpm of water but are
supplied with about half of that flow. Production could be
increased in existing raceways if additional water was provided.
There is a lack of adequate release facilities fromraceways during
low river flows.

Theoretical Production

Theoretical production based on the flow method is 128,190 pounds
and with density is 246,899 pounds. Ponds 25 and 26 and 11
raceways were not used in theoretical calculations because no
snolts are produced in them Two year classes of coho are being
hel d on station at tinme theoretical calculations were conputed and
fingerlings are taking up pond space. Also, ponds 25 and 26 are
only used a short tine to hold fall chinook until they can be
transferred to pond 27 after coho snolts have been released.

Aver age production was 247,149 pounds and the 1987 agency goal was
219,414 pounds. The current agency goal is 236,300 pounds.
Theoretical calculations were conputed as foll ows:

Fl ow Met hod
Fal | Chi nook
Pond 27, 1.36 X 8,000 gpm X 3. 46" = 37,645 |bs *
6 raceways, 1.29 X 280 gpm X 4.36" X 6 = _9,449 |bs
47,094 Thbs
Coho
Pond 27, 1.55 X 8,000 gpm X 5.0" = 62,000 Ibs *
7 raceways, 1.55 X 320 gpm X 5.5" X 7 = 19,096 |bs
81, 096 | bs
Tot al 128,190 | bs
Density Met hod
Fal 1 Chi nook
gond 27, . 03 X §28,888 cu ;t X S.gg" ; = 38,398 |BS *
raceways, .3 , cu ft X 4.36" X = 40 | bs
y 82,836 Ibs
Coho
Pond 27, .03 X 420,000 cu ft X 5.0" = 63,000 |bs *
7 raceways, .3 X 8,750 cu ft X 55" X7 =101,063 |bS
4, [Dbs
Tot al 246, 899 | bs
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* Pond 27 is supplied with 90% re-use water and nor nal
hat chery practice would be to rear only half this poundage.
Al'so, this pond is used twice in theoretical calculations
because VDF double crops from this pond. Coho snmolts are
release in early spring and then fall chinook are noved in
from ponds 25 and 26 for a snolt release in June. |f pond
27 is only used once in the calculations, theoretical
production would be 90,545 pounds with the flow nmethod and
203,303 with density.

Conpari son between the 2 theoretical calculations indicates that
flowis the limting factor in production. Al though average
production is nearly equal to the theoretical density calculation,
this is acconplished wth re-use water and doubl e croPping of pond
27. Dissolved oxygen levels are at critical low |levels during nuch
of the tinme fish are in pond 27 and feed has to be reduced or
withheld at times. This is why snolt size in theoretical
calculations is smaller for pond 27. The smaller snolt size could
be affecting survival.

Ponds 25 and 26 are not used in theoretical calculations because
they are used only 2 nonths out of the year. Fish in these ponds
are moved to pond 27 for final rearing and release. Pond 27 is

| ocat ed downstream fromthe other 2 ponds on Boyle Creek and it is
not desirable to have fish in all three ponds at one tine.

Hat chery Expansi on Capability

This hatchery is situated on 86 acres owned by WDF.  Approxinmately
40% of the area is being utilized. There is a little land suitable
for expansion. Additional water fromthe Washougal R ver is
available in the spring, but requires punping. here is no ground
water at this site.

Additional water is needed in the spring. [Installation of one or
more punps to supply additional water to raceways would allow an
increase in production from existing raceways. Raceways are
currently supplied with 280 to 320 gpm each when 600 to 650 gpmis
needed to better balance with pond space. It is estimated that an
addi ti onal 500,000 coho snolts weighing 33,333 pounds could be
produced i n existing raceways. This increased flow would also
I nprove rearing conditions in pond 27, but would not increase
groduction because it is'already at carrying capacity based on
ensity.

Net pens in camas Sl ough in the | ower Washougal River also has
potential for expanding production. A small scale project of 2 net
pens is proposed to determne if this site can successfully rear
anadromous fish. If successful, a nuch |arger net pen conplex
coul d probably be constructed. Production in the 2 net pens is
estimated to be 100,000 coho or spring chinook snolts wei ghing
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6,667 pounds. Cost is estimated at $15,000 to $18,000 per pair of
net pens.
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Wl s Sal non Hatchery Fundi ng Agency: Douglas County PUD
Box 3, Azwel| Route
Pateros, . 98846 Speci es Rear ed: Sumrer Chi nook

Manager: Jerry Moore
- Phone #: (509) 923-2471

| ntroduction

Wl |s Sal mon thcherg Is located along the Colunbia River at Wlls
Dam Elevation of the site is 750 feet above sea level. The site,
facilities, and water are shared with the WOW Wl l|ls Trout Hatchery.
The facility is staffed with 3.7 FTE's.

The rearing units are in good condition and consist of 12 raceways,
and 4 rearing ponds of varying sizes. Incubation capacity at the
hatchery is 5,400,000 chinook eggs. Both zero age and yearling
snolts are reared.

Vater rights are held by Douglas County PUD and were not
i dentified.

Water is supplied to the rearing facilities from13 wells and
Columbia River. Currently another well is bein% drilled. \Well
water is shared wwth WDWand not all wells can be used at sane

time. Average flow available is 34,111 ?pn1fron1Cqunbia Ri ver and
3,142 gpm fromwells. A large portion of the Col unbia River supply
Is used as attraction water which flows through the channel for
adult capture and handling and is not used in the rearing ponds.
Water from Col unbia River is delivered by gravity flow.

Vel water is re-used fromraceways into adult steel head hol di ng
pond and then into chinook adult holding/rearing pond.

Current Production Constraints

The anmount of available well water is
drilled have been dry. Not all wells
Vel water is the only suitable source
sunmmer/fall nonths.

limting. Wells reoently
can be used at sane tine.
for adult hol ding during

Adul t ho[din% ponds are supplied with re-use well water. There is
roomto incubate 5.4 mllion eggs.

Col unbia River water is available in large quantities but is
unsui table for summer and fall periods due to high tenperatures and

I nportation of diseases.
Pond design does not allow convenient rel ease of snmolts directly
into the river

87



Water and facilities are shared with WOW and are not all available
to WOF all the tine.

Production is set by mtigation agreenent w th Douglas County PUD
and any changes would have to be negoti at ed.

Theoretical Production

Theoretical production based on the flow nethod is 99,801 pounds
and with density is 127,566 pounds. Average production was 51,028
pounds and the 1987 agency goal was 62,630 pounds. The current
goal is 66,400 pounds. Theoretical calculations were conputed for
sunmer chinook as foll ows:

Fl ow Met hod
2 Rearing Ponds, 1.55 X 4,950 gpm X 7.45" = 57,160 Ibs
1 Rearing Pond, 1.91 X 2,475 gpm X 3.8 * = 17,964 |bs
1 Rearing Pond, 1.91 X 1,800 mX 3.8 " = 13,064 |bs
4 Raceways, 1.91 X 400 gpm each X 3.8" X 4 = 11,613 |bs
99, 801 Ibs
Density Met hod
2 Rearing Ponds, .3 x 30,400 cu £t x 7.45" = 67,944 |
1 Rearing Pond, .3 X 18,300 cu ft X 3.8" = 20,862 |bs
1 Rearing Pond, .3 X 25,000 cu ft X 3.8" = 28,500 Ibs
4 Raceways, 03 X 2,250 cu ft X 3.8" X4 = 10,260 1bs
127,566 |bs

Note: The 8 vinyl starter raceways were not used in
cal cul ati ons.

Conpari son between the 2 theoretical calculations indicates that
flow may be the Iinitin? factor in production. The amount of wel
water limts pounds of fish which can be held on station throughout
the summer and fall. The theoretical density figures used the
raceway index in calculations, but these ponds are probably only
capabl e of rearing fish at an index sonewhere between a |arge
rearing pond and raceway. Production based on the current agency
goal requires a density index of about .1se.

Hat chery Expansi on cCapability

This facility is situated on 30 acres owned by Dougl as Cbuntg PUD
and is part of the Wells Dam Hydro Project. Approximtely 80% of
the land is being utilized. Additional Colunbia River water is
available in large quantities but is not suitable for use during

sunmer/fall nonths. It also is a potential source for inportation
of disease organisms and probably should be treated. Additiona
wel | water may be available, although recent attenpts at drilling

have produced dry hol es.
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There is |and avail able near the mouth of the spawning channel for
a half acre rearing/rel ease pond which could utilize a m ni num of
10 cfs re-use water from the hatchery. Potential production is
estimated to be 1,600,000 sumer chi nook wei ghing 20, 000 pounds.

If a supply of fresh water could be provided then production could
be about twi ce that |evel.

There is also sone potential for one or nore rearing/rel ease ponds
at the nouth of the kanogan River about 10 mles north of the
hat chery. The Ckanogan River is not considered to be a usable
wat er supply because of the wide tenperature fluctuations from
sumer (too warnm) to winter (to cold). The VWDF indicates it woul d
require ground water to operate any facility at this location. The

otential for ground water is unknown so the potential production
as not been quantified.
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Summary Table 1. List O Hatcheries, Staffing Levels, And

Qper ation And Maintenance Costs For Al Facilities Operated By The
Washi n?t on Department O Fisheries Wich Produce Anadronous Fish In
The Colunbia River Basin.

Staffing Operation and M ntenance Costs
Hat chery in FTE's 1985 1986 1987

Cow itz Sal non 3.83 320, 822 399, 244 837, 505
El okomi n 4.33 252, 876 217, 055 232,108
G ays R ver 3.5 160, 667 151, 517 165, 868
Kal ama Falls 5.67 261, 588 319, 389 328, 946
Kl i ckitat 5.7 372,969 272, 864 298, 264
Lewis River 6. 33 456, 880 483, 583 456, 758
Lower Kal ama 2. 75 162, 607 158, 941 163, 089
Lyons Ferry 5.25 302, 502 303, 395 370, 370
Priest Rapids 4.75 251, 939 291, 626 243, 556
Ri ngol d Sal non 3.0 184, 412 210, 952 212,516
Rocky Reach 2.25 129, 872 161, 143 150, 058
Speel yai 2.7 230, 859 195, 526 196, 616
Toutle * 4,522

Washougal 5.25 347,010 329, 258 362, 336
Vel | s 3.7 195, 794 223,168 230, 959
Weyco Pond *

*

Toutle is operated by personnel fromCowl itz Hatchery and

Hat chery.
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Summary Table 2.

Avai | abl e, Percent Le
(perated By The Washi ngton Departnent O
Anadronous Fish In The Colunbia R ver

The Initial
Land I n Use,

Year Hatchery Qperated, Land

And Land Omnership For Hatcheries

Fi sheri es Wi ch Produce

Hat chery L)fm tOlpglr atYiec?r: Hatﬁﬁsr;%rsy Lan%/o 'iA\ranU!sgbl © O/vkgrnghi p

Cow itz Sal non 1967 Tacoma Gty Light
El okom n 1954 39 90 V\DF

G ays R ver 1961 15 80 \DF

Kal ama Fal | s 1958 70 25 V\DF

Rl ickitat 1949 V\DF

Lewi s River 1932 119 25 V\DF

Lower Kal ama 1895 19 70 V\DF

Lyons Ferry 1984 20 60 COE

Priest Rapids 1963 Grant County PUD
Ri ngol d Sal non 1963 30 15 US Bureau of Rec.
Rocky Reach 1960 10 Chel an County PUD
Speel yai 1954 15 67 PP&L

Toutl e 1956 V\DF

Washougal 1959 86 40 \DF

Vel | s Sal non 1967 30 80 Dougl as County PUD
Weyco Pond 1976 16 100 WDF
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Summary Table 3.

Fisheries Which Produces Anadromous Fish

In Feet And Volumes Are Given In Cubic Feet.

In The Columbia River Basin.

List Of Existing Rearing Facilities For Each Hatchery Operated By The Washington Department Of

Figures For Length, Width, And Depth Are Listed

Hatchery Rearing Unit Dimension unit # of Total Construction Rearing Units
Unit Length Width Depth Volume Units Volume Material Age Condition Comnents
Cowlitz Salmon
Heath Vertical Incubator 4,320 Fiberglas 22 Fair-Poor Number of trays
Kettles 18 Concrete 22 Good
Modified Burrows Ponds 15,000 31 465,000 Concrete 22 Good
Modified Burrows Ponds 11,000 5 55,000 Concrete 22 Good For Adults
Elokomin
Deep Troughs 12 Concrete 35 Good
Heath Vertical Incubator 576 Fiberglas 3 Good
Pond P21, .33 Acres 3 58,000 1 58,000 Dirt 35 Poor
Pond P22 160 100 4 64,000 1 64,000 Dirt 35 Good
pond P23a 235 64 4 60,100 1 60,100 Asphalt 13 Good Asphalted in 1981
Pond P23b 235 64 5 75,200 1 75,200 Asphalt 13 Good Asphalted in 1981
Raceways 80 20 3 4,800 20 96,000 Concrete 35 Good
Shallow Troughs 6 Concrete 35 Good
Grays River
Deep Troughs 32 Concrete 29 Fair
Heath Verticals 96 Fiberglas 12 Fair
Raceways 80 20 4.5 5,275 10 52,750 Concrete 29 Poor
Rear/Adult Pond 60 40 4.5 10,800 2 21,600 Concrete 29 Good For adult holding
Rearing Pond 200 55 4.5 49,500 1 49,500 Dirt 29 Poor
Shallow Trough 1 Concrete 29 Fair
Kalama Falls
Heath Vert. Incubator 960 Fiberglas Good Individual Trays
Raceways 80 20 3.5 5,600 12 67,200 Concrete 31 Fair-Good Some ponds leak
Rearing/Adult Ponds 60 40 5 12,000 6 72,000 Concrete 31 Fair-Poor Ponds leak water
Klickitat
Deep Troughs 28 Concrete 40 Fair 252 sections
F_A.L Vertical Incubator 64 Fiber./Plastic 1 Excellent New
Heath Vertical Incubator 96 Fiberglas Poor
Pond P23 58 41 4 10,300 10,300 Concrete Fair Adult Holding Pond
Pond P24, .41 Acres 82,800 82,800 Dirt Poor
Pond P25, .43 Acres 80,213 80,213 Dirt/Vinyl Liner 6 Poor Coho Release Pond
Pond P26, .25 Acres 39,560 39,560 Dirt/Vinyl, Line 13 Poor Wonder Springs Pd
Raceways 100 10 3 3,000 22 66,000 Concrete 4  Excellent
Shallow Troughs 9 Concrete 40 Fair 108 baskets
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Summary Table 3.

Continue

Hatchery Rearing Unit Dimension unit # of Total Construction Rearing Units
uUnit Length Width Depth Volume Units Volume Material Age Condition Comments
Lewis River
.5 Acre Ponds 90,000 2 180,000 Concrete Good
.5 Acre Ponds 80,000 2 160,000 Concrete Good
Deep Troughs 15.5 1.5 Plastic Good
F_A.L Vert. Incubator 800 Fiberglas Good
Raceways 100 10 4 4,000 12 48,000 Concrete Excellent
Lower Kalama
Deep Troughs 4 Concrete 40 Good
F_A_L.Vertical Incubator 304 Fiberglas 4  Good Individual Trays
Gravel Pond 55,000 1 55,000 Dirt Poor
Heath Vertical Incubator 144 Fiberglas 20 Fair Individual Trays
Raceways 80 20 4 6,400 8 51,200 Concrete 29 Good
Rearing/Adult Pond 55,000 1 55,000 Asphalt 29 Fair
Shallow Troughs 16 Concrete 40 Good Not for incubation
Lyons Ferry
Heath Vert. Incubator 1,792 Fiberglas Good
Raceways 100 10 3,000 28 84,000 Concrete Good
Rearing Pond 150 40 5 30,000 2 60,000 Concrete Good
Priest Rapids
Heath Vert. Incubator 1,280 Fiberglas 26 Fair
Raceways 80 8 2.5 1,600 12 19,200 Steel/Vinyl 3  Good Starting fry
Rearing Ponds 250 30 3.5 26,250 6 157,500 Concrete 26 Good For Rearing/Adult
Ringold Salmon
9 Acre Rearing Pond 2,940,300 1 2,940,300 Dirt 26 Good
Vinyl Raceways 83 8 2.5 1,660 14 23,240 Steel/Vinyl 13  Good Liners replaced-84
Rocky Reach
Heath Vertical Incubator 128 Fiberglas 20 Fair From Wells Hat.
Raceways 80 8 2.5 1,600 8 12,800 Steel/Vinyl 20 Good Liners need replaced
Rearing Pond 148.5 254 37,719 1 37,719 Turtle Rock Pond
Rearing Pond 148.5 228 33,858 2 67,716 Turtle Rock Ponds
Rearing Pond 148.5 200 29,700 1 29,700 Concrete Fair Turtle Rock Pond
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Summary Table 3. Continued

Hatchery Rearing Unit Dimension Unit # of Total Construction Rearing Units
Unit Length Width Depth Volume units Volume Material Age Condition Comnents
Speelyai
Adult Holding Pond 100 40 4.5 18,000 1 18,000 Asphalt 7 Fair
Deep Trough 15.5 1.5 1 Plastic Good 12-15 gpm water
F.A.L Vertical Incubator 500 Fiberglas 5 Good
Raceways 80 20 4.5 7,200 12 86,400 Concrete 20 Fair
Rearing Pond, .14 Acres 18,000 1 18,000 Asphalt 7 Fair
Toutle
Pond 100 150 3.5 52,500 1 52,500 Dirt Good Used by Hab. Mgt
Pond 400 100 5 200,000 2 400,000 Dirt Good

Tucannon Salmon

Rearing Pond 115 15 4.5 7,763 1 7,763 Concrete 4 Excellent Spring Chinook pd
Washougal

Adult Holding Pond Asphalt

Deep Troughs 4 Fiberglas 5 Good Eyeing eggs only
F_A.L Vertical Incubator 1,152 Fiberglas 5 Good Individual Trays
Pond P25, .3 Acres 100,000 1 100,000 Dirt 20 Fair

Pond P26, .3 Acres 120,000 1 120,000 Dirt 20 Fair

Pond P27, 1.1 Acres 420,000 1 420,000 Dirt 25 Fair

Raceways 80 20 3.1 5.000 12 60,000 Concrete 30 Good

Raceways 135 17.5 3.7 8,750 12 105,000 Concrete 30 Good

Shallow Troughs 2 Concrete 30 Good

Wells Salmon

Heath Vertical Incubat:or 728 Fiberglas 20 Fair
Raceways 90 10 3 2,700 8 21,600 Steel/Vinyl 3 Good
Raceways 100 10 2.25 2,250 4 9,000 Concrete 20 Good
Rearing Pond 190 20 4 15,200 2 30,400 Concrete 20 Good
Rearing Pond 250 25 4 25,000 1 25,000 Concrete 20 Good
Rearing Pond 183 25 4 18,300 1 18,300 Concrete 20 Good For Adult Holding
Weyco Pond
4 Acre Pond 5.4 940,900 1 940,900 Dirt Good

Note: Rearing unit volumes do not agree with dimensions in all cases due to rounding errors when converting inches
to tenths of feet.
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Summary Table 4. Water Right Information And Water Available Which Delivery System Can Supply For Use At Each
Hatchery Operated By The Washington Department Of Fisheries Which Rear Anadromous Fish In The Colunbia River Basin.

Hatchery Water Water Water Available in GPM During Year
Permit # Source Date Right GPH Low Flow High Flow Average Flow Comments

Cowlitz Salmon

8198 C-Wells 2,860 1,000 1,000 1,000 Incubation
14724 Cowlitz River 89,766 67,000 Fish Culture
8197 PW-Wells 2,060 800 800 800 Fish Culture

Total 94,686 1,800 1,800 68,800

Elokomin
BAY  Stream 10 1,500 600 Fish Culture

$2-09766C Clear Creek 07/13/50 1,346 500 1,500 1,000 Fish Culture/Domest.
$2-09765C Elokomin River 07/13/50 4,488 3,800 4,200 4,000 Fish Culture
$2-23234C Elokomin River 10/04/74 898 Fish Culture
$2-23896C Elokomin River 07/146/75 11,221 4,000 5,000 4,500 Fish Culture
$2-20553C Elokomin River 10/13/72 790 Fish Culture
§2-09767C Unnamed Stream 07/13/50 45 Fish Culture/Domest.
G2-03465C Well 10/03/53 1,795 Domestic

Total 20,583 8,310 12,200 10,100

Grays River

$2-16034C Unnamed Stream 04/11/760 449 Domest/Fire Protection
$2-18878C Unnamed Stream 02/23/65 2,693 449 898 673 Fish Cult/Incubation
$2-08674C W.F. Grays River 01/11/49 7,967 Fish Culture
$2-23231C W.F. Grays River 10/04/74 898 Fish Culture
§2-24858C W.F, Grays River 03/28/78 8,977 4,488 Fish Culture
$2-08674C W.F. Grays River 01/11/49 224 Domest/Fire Protection
001205 Wl 01/01/61 Domestic
G2-21976C Wells 02/20/74 1,280 975 973 975 Fish Culture

Total 22,488 1,424 1,873 6,136

Kalama Falls

Kalama River 5,000 6,000 5,500 Fish Culture
$2-18990C Little Kalama River 07/03/56 3,591 Fish Culture
$2-18990C Unnamed Creek 05/03/65 866 Fire Protection
$2-18989¢C Unnamed Creek 05/03/65 1,315 Fire Protection
$2-18989C Unnamed Creek 05/03/65 1,315 0 700 650 Fish Culture
52-18990C Unnamed Creek 05/03/65 31 Domestic
$2-18989C Unnamed Creek 05/03/65 31 Domestic
§2-18990C Unnamed Creek 05/03/65 866 0 500 500 Fish Culture
G2-24435C Well 02717777 40 Domestic

Total 8,055 5,000 7,200 6,650
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Summary Table 4.

Continued

Hatchery Water Water Water Available in GPW During Year
Permit # Source Date Right GPM Low Flow High Flow Average Flow Comments
Klickitat
§3-22202C Indian Ford Spr 1 12/07/73 5,386 5,500 5,500 5,500 Fish Culture
S4-28163C Indian Ford Springs 02/22/83 31 Fish Culture
$4-07272C Indian Ford Springs 06/19/46 6,732 2,600 2,600 2,600 Fish Culture
$4-28163C Indian Ford Springs 02/22/83 31 Domestic
S4-27554C Klickitat River 07/08/81 8,977 7,000 9,000 8,000 Fish Culture
S4-27553C Unnamed Spring 07708/81 1,795 Fish Culture
$4-01258C Wonder Springs 04/01/53 5,386 5,100 5,100 5,100 Fish Culture
Total 28,338 20,200 22,200 21,200
Lewis River
§2-02988C Colvin Creek 05/22/30 2,693 Fish Culture
$2-23233C Lewis River 10/04/74 898 Fish Culture
§2-02989C Lewis River 05/22/30 2,693 Fish Culture
$2-24939C Lewis River 05/26/78 26,930 10,000 30,000 22,000 Fish Culture
S2- 18669C Unnamed Stream 08/14/64 2,693 Fish Culture
$2-18669C Unnamed Stream 08/14/64 2,693 Fish Culture
$2-21307C Unnamed Stream 07/30/73 13 Domestic
Total 38,613 10,000 30,000 22,000
Lower Kalama
$2-25509C Hatchery Creek 03/03/80 5,386 0 8,000 4,000 Fish Culture
s2-21721¢C Hatchery Creek 12/05/73 5,835 Fish Culture
$2-21710A Kalama River 12/05/73 3,891 5,000 6,000 6,000 Fish Culture
000590 well 01/01/70 Domestic
000589 Well 01/01/70 Domestic
Total 15,112 5,000 14,000 10,000
Lyons Ferry
G3-26147C wells 01727/79 27,000 29,930 29,930 29,930 Fish Culture
G3-26489C Wells 12/06/79 26,200 Fish Culture
Total 53,200 29,930 29,930 29,930
Priest Rapids
Columbia River 44,883 Fish Culture
wells 8,000 Fish Culture
Total 0 0 0 52,883
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Summary Table 4. Continued
Hatchery Water Water Water Available in GPM During Year
Permit # Source Date Right CPM Lou Flow High Flow Average Flow Comments
Ringold Salmon
$3-27816P Ringold Springs 04/26/84 6,732 Fish Culture
$3-28301A Ringold Springs 11/14/86 17,953 Fish Culture
$3-27815p Ringold Springs 04/26/84 6,732 6,000 8,300 8,300 Fish Culture
000602 well 01701768 Domestic
Total 31,417 6,000 8,300 8,300
Rocky Reach
$3-21144C Columbia River 05/11/73 22 Fish Culture
§3-21142C Columbia River 05/11/73 3,591 12,000 Turtle Rock
Well 1,800 Fish Culture
Total 3,613 0 0 13,800
Speelyai
$2-10532C Speelyai Creek 07/25/51 6,732 5,835 8,079 6,732 Fish Culture
Total 6,732 5,835 8,079 6,732
Toutle
S§2-24362C Alder Creek 03/09/72 4,488 Fish Culture
$2-23796C Green River 04/21/75 1,795 Fish Culture
$2-23797C Green River 04/21/75 4,039 Fish Culture
$2-24831C Green River 03/02/78 8,977 9,000 4,000 Fish Culture
$2-08904C Green River 07714749 6,732 Fish Culture
Total 26,031 0 D 4,000
Washougal
$2-09760C Bobs Creek 07/13/50 1,346 Domestic
$2-09760C Bobs Creek 07/13/50 1,346 800 900 800 Fish Culture
$2-24444C Bobs Creek 03/28/77 27 Domestic
$2-09762C Boyles Creek 07/13/50 1,795 400 3.600 1,200 Fish Culture
$2-09761C Unnamed Spring 07/13/50 673 Fish Culture
$2-25274C Washougal River 06/18/79 5,386 Fish Culture
$2-13405¢C Washougal River 03/11/55 4,488 1,000 6,500 6,500 Fish Culture
Total 15,061 2,200 11,000 8,500
Wells Salmon
Columbia River 8,977 78,545 34,111 Fish Culture
Wells 449 5,386 3,142 Fish Culture
Total 0 9,426 83,931 37,253



Summary Table

4. Continued

Hatchery Water Water Water Available in GPM During Year
Permit # Source Date Right GPM Lou Flow High Flou Average Flow Comments
Weyco Pond
$2-21949C Alder Creek 02/20/74 4,713 8,977 . Fish Culture
$2-24858C Grays River 03/28/78 8,977 Fish Culture
R2-23731C Grays River Storage, 24 AF
Total 13,690 0 8,977 0
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Summary Table 5. Summary Of Water Used By Hatcheries Operated By The Washington Department Of Fisheries Which Rear
Anadromous Fish In The Columbia River Basin.

Degrees Fahrenheit.

Flow IS Listed in Gallons Per Minute (GPM) and Temperature

is Listed in

Hatchery Delivery Average High Flow Lou Flow Highest Water Lowest Water
Water Source Method Flow Temp. Volume  Month Volume Month Temp. Month Temp. Month
Coulitz salmon
C-Wells Pumped 1,000 49 1,000 Constant 1,000 Constant 52 September 43 Jan-March
Coulitz RrRiver Pumped 7,000 47 Mar .-April Oct.-Nov. 53 September 41  February
PW-Wells Pumped 800 49 800 Constant 800 Constant 52 September 43 Jan-March
Elokomin
WAM  Stream Gravity 600 53 1,500 April 10 September 65 September 40 Jan.-Feb.
Clear Creek Gravity 1,000 53 1,500 April 500 September 65 July-Aug. 40 Jan.-Feb.
Elokomin River Gravity 4,000 51 4,200 April 3,800 September 65 July-Aug. 38 Jan.-Feb.
Elokcmin River Gravity 4,500 51 5,000 April 4,000 September 65 July-Aug.- 38 Jan.-Feb.
Grays River
Unnamed Stream 673 898 November 449 October
W.F. Grays River Gravity 4,488 68 July 32 February
Wells Pumped 975 50 975 Constant 975 Constant 50 Constant 50 Constant
Kalama Falls
Kalama River Pumped 5,500 49 6,000 January 5,000 September 63 July 35 December
Unnamed Creek Gravity 650 700 January 0 September
Unnamed Creek Gravity 500 500 January 0 September
Klickitat
Indian Ford Spring Gravity 5,500 48 5,500 5,500 55 July 46 January
Indian Ford Spring Gravity 2,600 48 2,600 2,600 55 July 46 January
Klickitat River Gravity 8,000 48 9,000 April-May 7,000 sept.-Oct. 55  July 32 February
Wonder Springs Gravity 5,100 48 5,100 5,100 55  July 46 January
Lewis River
Lewis River Pumped 22 000 47 30,000 March-May 10,000 June 60 Oct.-Nov. 39 February
Lower Kalama
Hatchery Creek Gravity 4,000 48 8,000 Dec.-Jan. 0 July-Aug. 62 August 32 January
Kalama River Pumped 6,000 48 6,000 December 5,000 July-Aug. 62 August 32  January
Lyons Ferry
Wells Pumped 29,930 52 29,930 Constant 29,930 Constant 54  July-Aug. 49 January
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Summary Table 5. Continued

Hatchery Delivery Average High Flow iow Flow Highest Water Lowest Water

Water Source Method Flou Temp. Volume Month Volume Month Temp. Month Temp. Month

Priest Rapids

Columbia River Gravity 44,883 46 65 July-Sept. 34 January

wells Pumped 8,000 54 58 Nov.-Dec. 52 Apri 1 -May
Ringold Salmon

Ringold Springs Gravity 8,300 60 8,300 September 6,000 March 60 Constant 60 Constant
Rocky Reach

Columbia River Pumped 12,000 53 68 September 38 February

well Pumped 1,800 50 62 September 38 February
Speelyai

Speelyai Creek Gravity 6,732 49 8,079 Dec.-Apri | 5,835 Sumner 60 August 38 Jan.-Feb.
Toutle

Green River Gravity 4,000 46 9,000
Washouga

Bobs Creek Gravity 800 46 900 October 800 50 August 38 February

Boyles Creek Gravity 1,200 47 3,600 Nov.-Dec. 400 August 58 July-Aug. 35 January

Washougal River Pumped 6,500 49 6,500 May-Sept. 1,000 Jan.-Feb. 73 August. 31 February
WEells salmon

Columbia River Gravity 34,111 53 78,545 a,977 68 September 34 Jan.-Feb.

Wells Pumped 3,142 52 5,386 Jan.-March 449 Nov.-Dec. 53 October 52  Mar-Apri 1
Weyco Pond

Alder Creek Gravity 8,977 Spring
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Summary Table 6. Adult Return Information For Hatcheries Operated By The Washington Department Of Fisheries Rear
Anadromous Fish In The Columbia River Basin. Adult Holding Inflow Is Given In Gallon Per Minute (GPM).

Hatchery Brood Adult Holding Adult Returns # Females Adult Adult
Species Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases

Coulitz Salmon

Coho
Type N 1983 3,000 Aug.-Nov. 16,096 8,380 10,111 34,587 7,693 9,463
Type N 1984 3,000 Aug.-Nov. 17,178 8,944 4,752 30,874 7,609 6,427
Type N 1985 3,000 Aug.-Nov. 12,869 5,471 15,296 33,636 5,157 9,470
Fall Chinook
Coulitz 1984 3,000 Aug.-Nov. 2,370 2,747 586 5,703 2,330
Cowlitz 1985 3,000 Aug.-Nov. 3,370 3,064 3,348 9,782 2,217
Cowlitz 1986 3,000 Aug.-Nov. 6,441 4,316 1,923 12,680 3,704
Spring Chinook
Cowlitz 1983 3,000 April-Sept. 6,876 6,442 4,580 17,898 2,472 372
Cowlitr 1984 3,000 April- Sept. 6,360 6,690 1,261 14,311 1,821 D
Coulitz 1985 3,000 April-Sept. 3,465 3,341 4,644 11,450 969 0
Elokomin
Coho
Type N 1983 3,300 oOct.-Jan. 428 67 609 1,104 64
Type N 1984 3,300 Oct.-Jan. 2,114 980 1,234 4,328 928
Type N 1985 3,300 Oct.-Jan. 3,256 2,307 892 6,455 2,035 500
Fall Chinook
Elokomin 1984 3,300 Aug.-Oct. 936 772 6 1,714 448
Elokomin 1985 3,300 Aug.-Oct. a24 635 23 1,482 535
Elokomin 1986 3,300 Aug.-Oct. 805 709 139 1,653 585

Grays River

Coho
Type S 1983 575 Oct.-Nov. 99 79 112 290 72
Type S 1984 575 Oct.-Nov. 1,243 1,441 a9 2,773 1,425
Type § 1985 575 Oct.-Nov. 362 466 182 1,010 449
Fall Chinook
Grays River 1984 575 Sept.-Oct. 67 102 68 237 102
Grays River 1985 575 Sept.-Oct. 148 78 131 357 67
Grays River 1986 575 Sept.-Oct. 736 475 253 1,464 422

Kalama Falls

Coho
Type N 1983 900 Nov.-Jan. 1,588 775 354 2,717 532 465
Type N 1984 900 Nov.-Jan. 757 555 316 1,628 30 1,425
Type N 1985 900 Nov.-Jan. 296 294 546 1,136 119 786
Type S 1983 900 Aug.-Nov. 579 461 112 1,152 461 184
Type S 1984 900 Aug.-Nov. 85 100 529 714 96 522
Type § 1985 900 Aug.-Nov. 296 144 185 625 107 270
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Summary Table 6. Continued

Hatchery Brood Adult Holding Adult Returns # Females Adult Adult
Species Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases
Kalama Falls - Continued
Fall Chinook
Kalama Falls 1984 900 Aug.-Oct. 1,788 2,106 13 3,907 1,935 106
Kalama Falls 1985 900 Aug.-Oct. 1,543 1,902 264 3,709 1,720 244
Kalama Falls 1986 900 Aug. -Oct. 2,109 1,563 173 3,845 1,426 291
Snake River 1984 900 Aug.-Nov. 121 99 66
Snake River 1985 900 Aug.-Nov. 210 163 2 375 135
Snake River 1986 900 Aug.-Oct. 132 170 0 302 114
Spring Chinook
Kalama Falls 1983 900 May-Sept. 912 a43 246 2,001 266 1,399
Kalama Falls 1984 900 May-Sept. 368 435 4 807 250 176
Kalama Falls 1985 900 May-Sept. 47 49 11 107 45
Klickitat
Fall Chinook
Klicki tat 1984 2,000 Sept.-Oct. 91 46 9 146 40
Klicki tat 1985 2,000 Sept.-Oct.
Klickitat 1986 2,000 Sept.-Ott 173 29 45 247 27
Spring Chinook
Klickitat 1983 2,000 May-Sept.
Klickitat 1984 2,000 May-Sept. 243 274 201 718 256
Klickitat 1985 2,000 May-Sept. 34 19 161 214 16
Lewis River
Coho
Type N 1983 4,000 Oct.-Dec. 9,067 4,343 5,878 19,288 4,227 46
Type N 1984 4,000 Oct.-Dec.- 6,678 3,034 1,983 11,695 2,440 872
Type N 1985 4,000 Oct.-Dec. 7,000 2,236 13,623 22,859 1,955 615
Type S 1983 4,000 Sept.-Oct. 2,990 1,325 6,895 11,210 587 1,148
Type § 1984 4,000 Sept.-Oct. 1,955 a37 43 2,835 723 130
Type S 1985 4,000 Sept.-Oct. 169 124 64 357 a5 53
Fall Chinook
Lewis River 1984 3,000 5 0 6 11 0
Lewis River 1985 3,000 17 3 41 61 0
Lewis River 1986 10 0 28 38 0
Lower Kalama
Coho
Type N 1983 2,500 November 237 145 807 1,189 140
Type N 1984 2,500 November 113 55 319 487 2 181
Type N 1985 2,500 November 72 51 85 208 32 38
Type S 1983 2,500 October 52 55 5 112 54
Type S 1984 2,500 October 0 0 68 68 0
Type S 1985 2,500 October 462 499 6 967 460 82
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Sumnarv Table 6.

Continued

Hatchery Brood Adult Holding Adult Returns # Females Adult Adult
Species Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases
Lower Kalama - Continued
Fall Chinook
Kalama Falls 1984 2,500 Aug.-Oct. 642 705 31 1,378 668
Kalama Falls 1985 2,500 Aug.-Oct. 819 472 396 1,687 462
Kalams Falls 1986 2,500 Aug.-Oct. 1,740 755 169 2,664 735
Lyons Ferry
Fall Chinook
Lyons Ferry 1984 3,000
Lyons Ferry 1985 3,000 Sept.-Dec. 213 382 4,160 4,755 318
Lyons Ferry 1986 3,000 Sept.-Dec. 308 149 1,148 1,605 143
Spring Chinook
Tucannon 1985 2,200 May-Sept. a 14 0 22 5
Priest Rapids
Fall Chinook
Priest Rapids 1984 1,750 Sept.-Nov. 3,240 3,103 6,846 13,189 2,249 5,864
Priest Rapids 1985 1,750 Sept.-Nov. 7,360 4,597 18,800 30,757 2,576 13,348
Priest Rapids 1986 1,750 Sept.-Nov. 8,696 6,169 11,588 26,453 4,897 5,906
Spring Chinook
1984 385 514 1 900 0
1985 199 160 70 429 0
Ringold sSalmon
Fall Chinook
Priest Rapids 1983 13,465 Sept.-Dec. 65 89 50 204 89
Spring Chinook
1983 13,465 June-July 602 536 0 1,138 D
1985 13,465 June-July 0 0 570 570 0
Speelyai
Coho
Type S 1983 1,200 Sept.-Oct. 25 25 0 50 25
Type S 1984 1,200 Sept.-Oct. 1,528 1,004 64 2,596 820
Type S 1985 1,200 Sept.-Oct. 508 215 586 1,309 180
Fall Chinook
Lewis River 1984 1,200 52 78 213 343 58
Lewis River 1985 1,200 220 196 323 739 167
Lewis River 1986 1,200 9 0 a 17 D
Spring Chinook
Lewis River 1983 1,200 Hay-Sept. 40 63 1 104 48
Lewis River 1984 1,200 May-Sept. 201 250 1 452 222
Lewis River 1985 1,200 May-Sept. 176 232 30 438 218
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Summary Table 6.

Continued

Hatchery Brood Adult Holding Adult Returns # Females Adult Adult
Species Stock Year Inflow Period Males Females Jacks Total Spawned Morts. Releases
Washougal
Coho
Type N 1983 7,000 Nov.-Dec. 3,034 1,071 836 4,941 781 614
Type N 1984 7,000 Nov.-Dec. 4,814 1,561 1,065 7,440 1,247 4,032
Type N 1985 7,000 Nov.-Dec. 1,720 1,023 965 3,708 724 500
Type S 1983 7,000 October 2,723 1,760 440 4,923 1,673 454
Type S 1984 7,000 October 4,718 2,623 481 7,822 2,415 825
Type S 1985 7,000 October 2,554 1,935 1,434 5,923 1,594 956
Fall Chinook
Uashougal 1984 7,000 Sept.-Oct. 929 1,028 159 2,116 983
Washougel 1985 7,000 Sept.-Oct. 1,365 914 5,425 7,704 888 2,750
Washougal 1986 7,000 Sept.-Oct. 2,221 1,775 62 4,058 1,598 150
Wells
Summer Chinook
Wells 1983 1,950 July-Oct. 418 423 1,009 1,850 393 907
Wells 1984 1,950 July-act. 499 595 225 1,319 543
Wells 1985 1,950 July-Oct. 565 832 302 1,699 140
Wells 1986 1,950 July-Oct. 785 1,116 318 2,219 952
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Summary Table 7.

Rear Anadromous Fish In The Columbia River Basin.

Total Egg Take And Fish Ponded For Hatcheries Operated By The Washington Department OFf Fisheries Which

Hatchery #Female Spawning Date Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock Spawned Begin End Year Take In out No. Date Fish 1In
Cowlitz Salmon
Coho
Type N 7,693 11/16/83 01/31/84 1985 17,099,000 1,620,000 11,521,800 Feb-Apr 84
Type N 7,609 11/13/84 02/06/85 1986 17,426,000 1,462,000 12,216,000 Jan-May 85
Type N 5,157 11/25/85 02/04/86 1987 14,299,000 1,886,000 11,808,200 Feb-Mar 86
Fall Chinook
Cowlitz 2,330 09/25/8, 11/13/84 1985 8,980,000 709,000 7,267,000 Dee-Mar 85
Cowlitz 2,217 10/01/85 11/25/85 1986 9,979,000 8,805,600 Dee-Feb 86
Cowlitr 3,704 09/30/86 12/03/86 1987 14,566,000 8,784,000 Jan-Feb 87
Spring Chinook
Cowlitz 2,472 1985 9,747,000 4,860,300 Nov. 1983
Cowlitr 1,821 08/29/84 09/11/84 1986 7,490,000 22,000 4,059,000 Nov. 1984
Cowlitz 969 08/20/85 10/01/85 1987 3,398,000 3,346,000 Oct-Dec 85
Elokomin
Coho
Type N 64 12/17/83 12/21/83 1985 200,000 2,875,000 2,340,000 March 1984
Type N 928 11/15/84 12/08/84 1986 2,212,000 1,958,900 March 1985
Type N 2,035 10/15/85 11/14/85 1987 5,272,500 2,372,000 2,221,000 Feb. 1986
Type S 1986 757,600 592,000 Feb. 1986
Fall Chinook
Elokomin 448 09/18/84 10/16/84 1985 1,875,300 170,000 1,621,700 Jan. 1985
Elokomin 535 09/12/85 10/22/85 1986 2,592,000 2,233,000 Dee-Jan 86
Elokomin 585 09/16/86 11/04/86 1987 2,572,700 2,312,453 Dee-Feb 87
Kalams Falls 1985 1,410,000 987,800 Feb. 1985
Kalams Falls 1986 445,000 393,000 Jan-Feb 86
Kalama Falls 1987 394,500 394,000 Feb. 1987
Grays River
Coho
Type S 72 10/25/83 11/15/83 1985 126,000 83,000 Jan-Feb 84 200,000
Type S 1,425 10/09/84 11/20/84 1986 3,705,000 3,296,000 Jan-Mar 85
Type S 449 10/22/85 117/12/85 1987 1,218,000 1,096,658 Jan-Feb 86
Fall Chinook
Elokomin 09/23/85 10/01/85 1986 855,000 703,200 Dec. 1985
Grays River 102 09/24/84 11/17/84 1985 415,000 360,000 Jan-Feb 85
Grays River 67 09/23/85 10/22/85 1986 327,000 257,400 Dec-Feb 86
Grays River 422 09/17/86 11/05/86 1987 1,938,800 550,400 Jan-Mar 87
Kalama Falls 1985 388,000 369,000
Kalama Falls 1986 1,206,800 1,147,400 Feb-Mar 86
Washougal 1985 April 1985 200,000
Washougal 1986 May 1986 72,841
Washougal 1987 1,323,000 1,286,000 March 1987
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Summary Table 7. Continued
Hatchery #Female Spawning Date Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock spawned Begin End Year Take In out No. Date Fish In
Weyco Pond
Fall Chinook
Cowlitz 1986 144,000
Kalama Falls 1986 1,184,000
Kalama Falls
Coho
Type N 532 12/14/83 01705/84 1985 1,287,500 551,800 April 1984
Type N 30 11/27/84 11727/84 1986 86,200 74,000 April 1985 1,039,600
Type N 119 11719785 12/12/85 1987 426,900 220,000 351,000 March 1986 500,000
Type $ 461 10/26/83 11/09/83 1985 974,900 269,200 560,000 Feb. 1984
Type S 96 1984 Brood Year
Type S 107 10/10/85 11/19/85 1986 459,000 534,500 66,000 823,000 Feb-Mar 86 228,000
Fall Chinook
Kalama Falls 1,935 09/17/84 11/05/84 1985 9,247,000 3,383,700 4,105,700 Feb. 1985
Kalame Falls 1,720 09/18/85 11/12/85 1986 8,488,200 2,453,600 4,500,000 Feb. 1986
Kalame Falls 1,426 09/16/86 11/04/86 1987 7,049,000 2,015,000 4,011,500 Dee-Feb 86
Snake River 66 1984 Brood
Snake River 135 1985 Brood
_Snake River 114 1986 Brood 392,600
Spring Chinook
Kalama Falls 266 09/07/83 09/21/83 1985 954,400 688,500 Dec. 1983
Kalama Falls 250 09/11/84 09/24/84 1986 1,123,800 204,500 645,000 Dee-Jan 85
Kalame Falls 45 08/30/85 09/26/85 1987 200,000 186,200 Jan. 1986
Klickitat
Coho
Type N 1986 1,522,500 1,439,500 Feb. 1985
Type N 1987 2,080,800 1,606,800 Jan-Mar 86
Type S 1985 1,615,000 1,565,000 Jan. 1984
Type S 10/15/86 11/04/86 1987 367,900 328,500 Jan. 1987
Fall Chinook
8ig Creek 1986 4,203,800 4,023,100 Dpec. 1985
Klickitat 40 09/26/84 10/24/84 1985 159,600 146,300 Dee-Jan 85
Klickitat 27 09/24/86 10/22/86 1987 117,900 98,300 Dec. 1986
Little White Sal 1986 362,000
wells 1987 1,216,300
Spring Chinook
Klickitat 08/16/83 09/13/83 1985 1,254,000 1,176,000 Nov-Dee 83
Klickitat 256 08/15/84 09/12/84 1986 1,073,000 962,500 Nov-Dee 84
Klickitat 16 08/19/85 09/09/85 1987 83,500 75,500 Nov. 1985
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Summary Table 7. Continued
Hatchery #Female Spawning Date Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock spawned Begin End Year Take In out No. Date Fish In
Lewis River
Coho
Type N 4,227 11/29/83 01/03/84 1985 9,543,500 4,498,200 4,626,000 April 1984
Type N 2,440 11727/84 12/27/84 1986 6,362,500 5,587,000 April 1985
Type N 1,955 11/20/85 12/26/85 1987 6,070,500 5,759,000 Mar Apr 86
Type S 587 10/18/83 11/21/83 1985 1,182,400 736,000
Type S 723 11/05/84 11/19/84 1986 1,893,300 1,205,600 554,000
Type S 85 11/08/85 11/14/85 1987 263,000 216,000
Fall Chinook
Lewis River 1985 June 1985 171,700
Lewis River 1986 477,000 431,500 May 1986 357,200
Spring Chinook
Cowlitz 1985 Dec-Apr 84 960,100
Kalama River 1986 May 1985 361,300
Lewis River 1985 179,800
Lewis River 1986 438,000
Lewis River 1987 704,000
Lower Kalama
Coho
Type N 140 12/06/83 12/20/83 1985 222,000 142,000 April 1984
Type N 2 11/26/84 11726/84 1986 5,000 5,000
Type N 32 1987
Type S 54 1985
Type S 1986 709,200
Type S 460 10/15/85 11,02/85 1987 1,373,000 71,000 762,000 565,000 Feb. 1986
Fall Chinook
Kalama Falls 668 09/25/84 10/22/84 1985 2,930,000 1,885,000 3,508,500 Jan-Her 85
Kalama Falls 462 09/24/85 10/29/85 1986 2,096,000 1,391,000 3,247,000 Jan-Mar 86
Kalama Falls 735 09/24/86 10/22/86 1987 3,850,000 3,570,000 Jan-Feb 87
Lyons Ferry
Fall Chinook
Lyons Ferry 11/08/84 12/05/84 1985 1,567,800 1,173,061 Feb. 1985
Lyons Ferry 318 10/31/85 12/10/85 1986 1,414,300 1,182,200 2,377,604 Jan-Mar 86
Lyons Ferry 143 10/22/86 12/16/86 1987 592,000 749,300 1,236,300 Jan-Feb 87
Spring Chinook
Tucannon 5 08/22/85 09/18/85 1987 14,000 13,300 Dec. 1985
Priest Rapids
Fall Chinook
Priest Rapids 2,249 10/29/84 11/27/84 1985 10,493,000 1,000,000 5,270,000 Jan-Mar 85
Priest Rapids 2,576 10/29/85 11/25/85 1986 10,623,000 2,578,000 4,608,800 Jan-Mar 86
Priest Rapids 4,897 10/27/86 11/20/86 1987 22,126,100 15,176,500 7,389,800 Jan-Mar 87
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Summary Table 7. Continued
Hatchery #Female Spawning Date Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock Spawned Begin End Year Take In out No. Date Fish In
Ringold salmon
Fall Chinook
Bonneville 1985 April 1984 2,136,400
Priest Rapids 1986 Feb-Mar 85 1,258,200
Priest Rapids 1987 Feb-Mar 86 1,306,100
Rocky Reach
Coho
Type N 1987 300,000 229,842 March 1986
Type S 1985 490,000 482,000 Jan. 1984
Type S 1986 550,000 540,000 Jan. 1985
Fall Chinook
Priest Rapid X Snake 1985 800,985 749,885 Feb-Mar 84
Priest Rapid X Snake 1985 381,600 373,600 Feb-May 85
Priest Rapids 1987 250,000 243,500 May 1986
wells * 1987 572,413
Speelyai
Coho
Type N 1985 811,200 792,000 March 1984
Type S 25 10/31/83 11/04/83 1985 39,000 736,000 457,400 Jan-Feb 84
Type S 820 10/16/84 11/20/84 1986 1,937,000 1,205,600 2,610,000 Jan-Feb 85
Type S 180 10/15/86 11/04/86 1987 367,900 328,500 Dee-Jan 86
Fall Chinook
Lewis River 58 1985 182,000
Lewis River 167 10/10/85 11126185 1986 790,000 679,500 Jan-Mar 86
Spring Chinook
Lewis River 48 1985
Lewis River 222 08/21/84 09/18/84 1986 855,000 821,000 Nov-Dee 84
Lewis River 218 08122185 09/20/85 1987 961,000 932,300 Nov-Dee 85
Toutle
Coho
Type S 1986 155,500
Type § 1987 343,900
Fall Chinook
Kalama Falls 1987 458,000
Washougal 1987 447,900
Washougal
Coho
Type N 781 12/05/83 01/03/84 1985 1,551,500 500,000 1,971,000 Mar-Apr 84
Type N 1,247 12103184 12126184 1986 2,773,000 2,177,000 March 1985
Type N 724 11/25/85 12126185 1987 1,800,000 1,250,000 2,904,000 March 1986
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Summary Table 7. Continued

Hatchery #Female Spawning Date Release Egg Egg Transfers Fingerlings Ponded Transfer Of
Species Stock Spawned  Begin End Year Take In out No. Date Fish In
Washougal - Continued
Coho - Continued
Type S 1,673 10/17/83 11108183 1985 3,554,000 2,201,000 1,117,000 Jan. 1984
Type § 2,415 10/14/84 11113184 1986 6,399,000 3,295,000 2,880,000 Jan. 1985
Type S 1,594 10/14/85 10/29/85 1987 4,391,000 2,653,000 2,620,000 Jan-Feb 86
Fall Chinook
Abernathy 1986 1,828,000 1,592,000 Jan. 1985
Comwlitz 1986 550,000 583,000 Jan. 1986
Elokomin 1986 75,885
Grays River 1985 79,850
Kalama Falls 1985 1,929,000 1,928,000 Feb. 1985
Washouga 1 983 09/30/84 11/12/84 1985 4,499,000 4,247,000 Jan-Mar 85
Washouga L 888 09130185 11/04/85 1986 4,138,800 3,939,000 Feb-Mar 86
Washougal 1,598 09125186 11113186 1987 11,790,000 5,016,000 6,335,000 Jan-Feb 87
Wells
Summer Chinook
Wells 393 10/11/83 11114183 1985 1,975,000 1,528,600
Wells 543 10/17/84 11/07/84 1985 2,379,400 1,907,700
Wel Is 140 10116185 11/06/85 1986 3,585,000 2,340,512 Jan-Mar 86
wells 952 10/16/86 11112186 1987 4,555,020 3,610,152 Dee-Jan 87
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Summary Table 8.

Which Reared Anadromous Fish

In 1985.

Releases And Production Goals For Each Hatchery Operated By The
In The Columbia River Basin

Washington Department Of Fisheries

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goa Nonsmolt Goat
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Cowlitz Salmon
Coho
Type N 4,278,200 239,425 5,581,800 43,905 4,700,000 261,111 5,800,000 25,133
Fall Chinook
Cowlitz 5,878,723 136,508 7,400,000 141,250
Spring Chinook
Cowlitr 627,100 87,263 2,984,800 76,155 85,000 264 650,000 92,857 2,500,000 50,000
TOTAL 10,784,023 463,196 8,566,600 120,060 85,000 264 12,750,000 495,218 8,300,000 75,133
Elokcnnin
Coho
Type N 1,703,000 92,454 1,205,300 2,108 670,000 1,341 1,700,000 106,250
Fall Chinook
Elokomin 1,582,000 16,653 2,500,000 25,000
Kalama Falls 980,000 8,167
TOTAL 4,265,000 117,274 1,205,300 2,108 670,000 1,341 4,200,000 131,250 0 0
Grays River
Coho
Type § 264,797 16,553 2,879,200 6,076 272,000 17,000 1,855,000 3,710
Fall Chinook
Grays River 288,500 7,463 79,850 555
Kalama Falls 365,900 4,190
Washougal 187,700 2,536 200,000 2,222
TOTAL 1,106,897 30,742 2,879,200 6,076 79,850 555 472,000 19,222 1,855,000 3,710
Kalama Falls
Coho
Type N 502,379 29,550 50,000 62 500,000 25,000
Type S 328,400 20,524 270,000 16,875
Fall Chinook
Kalama Falls 3,646,800 42,915 354,500 1,781 3,000,000 30,000
Spring Chinook
Kalama Falls 624,300 45,992 550,000 55,000
TOTAL 5,101,879 138,981 404,500 1,843 0 0 4,320,000 126,875 0 0
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Summary Table 8.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Klickitat
Coho
Type S 1,163,488 92,794 1,351,900 5,140 162,900 830 1,500,000 75,000
Fall Chinook
Klickitat 123,100 2,003
Spring Chinook
I
Klickitat 614,500 1,450 258,100 2,260 600,000 75,000 1,000,000 2,000
TOTAL 1,901,088 156,247 1,610,000 7,400 162,900 830 2,100,000 150,000 1,000,000 2,000
Lewis River
Coho
Type N 4,664,100 272,994 739,016 1,572 2.200.000 110,000
Type S 678,500 37,694 550,800 680 2,200,000 110,000
Fall Chinook
Lewis River 164,400 82,200
Spring Chinook
Couwlitz 882,800 107,890 800,000 53,333
Lewis River 164,700 20,110 170,000 11,333
TOTAL 6,554,500 520,888 1,289,816 2,252 0 0 5,370,000 284,666 0 0
Lower Kalama
Coho
Type N 533,500 33,639 169,940 333 525,000 32,810
Fall Chinook
Kalama Falls 2,468,800 28,451 976,410 5,425 3,500,000 35,000
TOTAL 3,002,300 62,000 1,146,350 5,758 0 D 4,025,000 67,810 0 0
Lyons Ferry
Fall Chinook
Lyons Ferry 1,189,692 72,123 800,000 100,000
TOTAL 1,189,692 72,123 0 0 D 0 800,000 100,000 D 0
Priest Rapids
Fall Chinook
Priest Rapids 6,988,800 112,988 7,500,000 107,140
TOTAL 6,988,800 112,988 0 0 0 o 7,500,000 107,140 0 0
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Summary Table 8.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Ringold Salmon
Coho
Type § 161,700 2,685
Fall Chinook
Bonneville 1,200,000 171,429 1,100,000 137,500
Priest Rapids 3,219,600 5,854
TOTAL 1,200,000 171,429 0 o 3,381,300 8,539 1,100,000 137,500 0 0
Rocky Reach
Coho
Type § 388,790 29,678 400,000 20,000
Fall Chinook
Snake X Priest 349,300 26,048 250,000 31,250
TOTAL 738,090 55,726 0 0 D 0 650,000 51,250 0 0
Speelyai
Coho
Type N 151,300 8,405 421,000 12,689 150,000 7,500
Type § 1,286,200 3,834 684,000 22,006 150,000 3,000
Fall Chinook
Kalama Falls 171,000 1,073
Spring Chinook
Kalama Falls 361,300 1,620
Lewis River 438,700 3,800
TOTAL 151,300 8,405 1,286,200 3,834 2,076,000 41,188 150,000 7,500 150,000 3,000
Washougal
Coho
Type N 2,118,900 115,479 80,000 690 2,100,000 105,000
Type S 1,064,760 59,423 1,477,700 3,636 1,000,000 50,000 1,500,000 3,000
Fall Chinook
Grays River 79,750 850 100,000 1,111
Kalama Falls 1,896,500 20,175
Uashougat 4,060,500 53,059 200,000 303 6,000,000 70,296
TOTAL 9,220,410 248,986 1,557,700 4,326 200,000 303 9,200,000 226,407 1,500,000 3,000
Wells
Summer Chinook
Wells 1,735,000 38,314 1,690,000 62,630
TOTAL 1,735,000 38,314 0 0 0 0 1,690,000 62,630 0 0
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Summary Table 9.

Which Reared Anadromous Fish

In 1986.

Releases And Production Goals For Each Hatchery Operated By The Uashington Department Of Fisheries
in The Columbia River Basin

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Cowlitz Salmon
Coho
Type N 5,154,783 307,607 6,554,500 55,158 4,700,000 235,000 6,165,000 26,441
Fall Chinook
Cowlitr 8,545,000 192,354 7,400,000 125,000
Spring Chinook
Cowlitz 665,453 87,568 2,332,800 58,073 196,000 330 600,000 60,000 2,000,000 25,000
TOTAL 14,365,236 587,529 8,887,300 113,231 196,000 330 12,700,000 420,000 8,165,000 51,441
Elokomin
Coho
Type N 1,700,000 106,250 141,200 347 500,132 2,192 1,700,000 106,250
Fall Chinook
Elokomin 2,265,273 33,455 2,650,000 28,000
Kalama Falls 237,600 3,086 150,000 259
TOTAL 4,202,873 142,791 141,200 347 650,132 2,451 4,350,000 134,250 0 0
Grays River
Coho
Type § 228,300 14,871 1,382,400 2,531 155,500 5,554 400,000 25,000 1,855,000 3,092
Fall Chinook
Elokomin 666,700 11,434 75,885 730
Grays River 311,245 4,802 1,600,000 21,500
Kalama Falls 337,251 6,241 800,100 1,104
Washougal 72,795 735 100,000 1,000
TOTAL 1,616,291 38,083 1,382,400 2,531 1,031,485 7,388 2,100,000 47,500 1,855,000 3,092
Kalama Falls
Coho
Type N 1,036,300 77,458 900,000 47,370
Type S 917,200 1,407
Fall Chinook
Kalama Falls 3,483,500 40,846 512,600 2,409 486.500 1,315 3,500,000 35,000
Spring Chinook
Kalama Falls 404,000 28,857 500,000 50,000
TOTAL 4,923,800 147,161 1,429,800 3,816 486,500 1,315 4,900,000 132,370 0 0
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Summary Table 9. Continued
Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Klickitat
Coho
Type N 1,117,426 74,015 1,350,000 67,500
Fall Chinook
gig Creek 3,843,600 56,259 3,500,000 35,000
Elokomin 256,400 302
Grays River 67,900 75
Little Uhite Salmon 358,900 6,525 340,000 3,400
Spring Chinook
Klickitat 629,900 79,734 600,000 75,000
........................................................................... -_-m-e-e-e-—-——--
TOTAL 5,949,824 217,433 0 0 324,300 377 5,790,000 180,900 0 0
Lewis River
Coho
Type N 4,403,900 250,800 1,464,100 3,953 4,440,000 222,000
Type S 1,232,100 68,450
Fall Chinook
Lewis River 346,300 8,658 1,000,000 10,000
Spring Chinook
Kalama River 346,800 43,350
Lewis River 419,600 52,450 800,000 80,000
TOTAL 6,748,700 423,708 1,464,100 3,953 0 D 6,260,000 312,000 0 0
Lower Kalama
Coho
Type S 528,500 37,749 525,000 32,810
Fall Chinook
Kalama Falls 3,680,000 43,961 3,500,000 35,000
TOTAL 4,208,500 81,710 0 0 0 0 4,025,000 67,810 0 0
Lyons Ferry
Fall Chinook
Lyons Ferry 2,320,835 54,981 2,800,000 s5,500
TOTAL 2,320,835 84,981 0 0 0 D 2,800,000 85,500 0 0
Priest Rapids
Fall Chinook
Priest Rapids 6,559,000 128,502 7,180 46 8,000,000 141,170
TOTAL 6,559,000 128,502 0 0 7,180 46 8,000,000 141,170 0 0




Summary Table 9.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Coal Nonsmolt Coal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Ringold Salmon
Fall Chinook
Elokomin 254,525 4,274
Grays River 67,375 1,106
Priest Rapids 1,300,000 216,666 1,000,000 125,000
TOTAL 1,300,000 216,666 0 0 321,900 5,380 1,000,000 125,000 0 0
Rocky Reach
Coho
Type S 554,563 33,207 500,000 25,000
Fall Chinook
Snake X Priest 252,268 22,129 200,000 25,000
TOTAL 806,831 55,336 0 0 0 0 700,000 50,000 0 0
Speelyai
Coho
Type S 151,200 10,800 425,900 2,945 1,236,900 32,550
Fall Chinook
Kalama Falls 356,640 743 357,200 1,520
Spring Chinook
Lewis River 280,680 22,220 707,000 9,410 250,000 25,000
TOTAL 431,880 33,020 782,540 3,688 2,301,100 43,480 250,000 25,000 0 0
Toutle
Coho
Type S 155,250 9,703 150,000 7,500
TOTAL 155,250 9,703 0 0 0 0 150,000 7,500 0 0
Uashougal
Coho
Type N 1,951,300 103,688 514,700 1,127 2,000,000 100,000 676,000 1,130
Type S 1,075,300 56,130 349,100 2,192 1,029,000 1,670 1,000,000 50,000
Fall Chinook
Abernathy 1,651,100 18,552
Coulitr 568,900 6,392
Elokomin 75,600 849
Uashougal 3,867,400 53,167 76,000 439 6,000,000 70,296
TOTAL 9,189,600 238,778 863,800 3,319 1,105,000 2,109 9,000,000 220,296 676,000 1,130
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Summary Table 9.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Wells
Summer Chinook
Wells 1,992,057 45,411 1,690,000 62,630
TOTAL 1,992,057 45,411 0 0 0 0 1,690,000 62,630 0 0
Ueyco Pond
Fall Chinook
Cowlitz 144,000 1,440 1,000,000 10,000
Kalama Falls 1,184,000 11,840 1,000,000 10,000
TOTAL 1,328,000 13,280 0 0 0 o 2,000,000 20,000 0 0
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Summary Table 10.

Which Reared Anadromous Fish

Releases And Production Goals For Each Hatchery
In The Columbia River Basin

In 1987.

Operated By The Uashington Department Of Fisheries

Hatchery Smolt Releases  Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Cowlitt Salmon
Coho
Type N 4,758,000 265,123 5,852,920 47,994 4,700,000 235,000 6,165,000 26,441
Fall chinook
Cowli tz 9,072,000 177,866 7,400,000 125,000
Spring Chinook
Cowlitz 633,359 83,699 2,563,600 51,234 600,000 60,000 2,500,000 31,250
TOTAL 14,463,359 526,688 8,416,520 99,228 0 0 12,700,000 420,000 8,665,000 57,691
Elokomin
Coho
Type N 1,338,197 89,739 1,350,000 2,825 531,500 2,300 1,700,000 106,250 1,149,000 1,915
Fall Chinook
Elokomin 2,584,800 37,170 2,930,000
Kalama Falls 390,500 5,821
TOTAL 4,313,497 132,730 1,350,000 2,825 531,500 2,300 4,630,000 106,250 1,149,000 1,915
Grays River
Coho
Type S 430.400 29,205 1,451,300 2,757 258,900 6,242 400,000 25,000 1,855,000 3,092
Fall Chinook
Grays River 640,400 16,055
Uashougal 830,200 9,772 447,900 974
TOTAL 1,901,000 55,032 1,451,300 2,757 706,800 7,216 400,000 25,000 1,855,000 3,092
Kalama Falls
Coho
Type N 950,300 65,616 223,600 402 137,500 3,274 900,000 56,250
Falt Chinook
Kalama Falls 3,548,400 50,548 420,000 1,184 4,400,000 44,000
Spring Chinook
Kalama Falls 176,000 23,467 150,000 15,000
TOTAL 4,674,700 139,631 223,600 402 557,500 4,458 5,450,000 115,250 0 0
Klickitat
Coho
Type N 1,383,551 85,290 1,350,000 67,500
Type S 194,500 340 130,000 227
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Summary Table 10.

Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goat
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Klickitat - Continued
Fall chinook
Klickitat 99,200 1,503
Priest Rapids 3,502,300 50,586
wells 1,203,600 17,595
Spring Chinook
Klickitat 59,300 6,051 65,000 8,125
TOTAL 6,247,951 161,025 194,500 340 130,000 227 1,415,000 75,625 0 0
Lewis River
Coho
Type N 4,376,900 258,880 2,179,000 2,620 5,460,000
Type § 968,959 55,042
Spring Chinook
Lewis River 667,600 62,120
TOTAL 6,013,459 376,042 2,179,000 2,620 0 0 5,460,000 0 0 0
Lower Kalama
Coho
Type N 134,400 3,200
Type S 556,000 35,190 525,000 32,810
Fall Chinook
Kalama Falls 3,520,500 53,429 458,000 1,251 3,500,000 35,000
TOTAL 4,076,500 88,619 0 0 592,400 4,451 4,025,000 67,810 0 0
Lyons Ferry
Fall Chinook
Lyons Ferry 1,060,971 67,250 500,000 62,500
Spring Chinook
Tucannon 12,922 2,172 20,000 2,000
TOTAL 1,073,893 69,422 0 0 0 0 520,000 64,500 0 0
Priest Rapids
Fall Chinook
Priest Rapids 6,048,000 112,361 1,041,286 10,587 8,000,000 119,640
TOTAL 6,048,000 112,361 0 0 1,041,286 10,587 8,000,000 119,640 0 0
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Summary Table 10. Continued
Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmelt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Ringold Salmon
Coho
Type S "112,860 3,953
Fall Chinook
Priest Rapids 1,100,000 183,333 1,100,000 137,500
TOTAL 1,100,000 183,333 0 0 112,860 3,953 1,100,000 137,500 0 0
Rocky Reach
Coho
Type N 473,121 36,963 500,000 25,000
Type S 10,000 250
Fall Chinook
Priest Rapids 237,467 27,937 200,000 25,000
Wells 247,500 1,768
TOTAL 958,088 66,668 0 0 10,000 250 700,000 50,000 0 0
Speelyai
Coho
Type S 150,150 15,015 229,800 2,649 971,250 38,195 150,000 7,500
Spring Chinook
Lewis River 234,090 30,780 580,500 6,450
TOTAL 384,240 45,795 229,800 2,649 1,551,750 54.645 150,000 7,500 0 0
Tout te
Coho
Type S 333.350 16,668 150,000 7,500
Fall Chinook
Kalama Falls 456,100 6,516
Uashouga L 446,300 6,376
TOTAL 1,235,750 29,560 0 0 0 0 150,000 7,500 0 0
Uashougal
Coho
Type N 2,108,526 106,371 223,250 923 102,000 2,000 2,000,000 100,000
Type S 952,954 47,647 65,200 108 1,328,800 7,900 1,000,000 50,000
Fall Chinook
Uashougal 6,207,000 78,676 6,000,000 69,414
TOTAL 9,268,480 232,694 288,450 1,031 1,430,800 9,900 9,000,000 219,414 0 0
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Summary Table 10. Continued

Hatchery Smolt Releases Fingerling Releases Transfers Smolt Production Goal Nonsmolt Goal
Species Stock No. Lbs. No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Wells
Fall Chinook
Wells 298,372 1,130 1,788,731 4,289
Summer Chinook
Uells 1,413,069 63,941 1,690,000 62,630
TOTAL 1,413,069 63,941 298,372 1,130 1,788,731 4,289 1,690,000 62,630 0 0
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Summary Table 11.

Uashington Department Of Fisheries Which Reared Anadromous Fish

Smolts Released,

Production

Fingeriing

Transferred to Other Rearing Facilities.

Includes Pounds Of Non-smolting Fish Released,

And Trans.

In The Columbia River Basin.

Smolts

In Pounds Outing The Three Year Period 1985-1987 For Hatcheries Operated By The
Include Pounds Of
Includes The Pounds Of Fish

Hatchery 1985 1986 1987 3 Year
Species Stock Smolts Fingerling Trans. Smolts Fingerling Trans. Smolts Fingerling Trans. Average
Cowlitz Salmon
Coho
Type N 239,425 43,905 307,607 55,158 265,123 47,994
Fall Chinook
Cowlitz 136,508 192,354 177,866
Spring Chinook
Cowlitz 87,263 76,155 264 87,568 58,073 330 83,699 51,234
463,196 120,060 264 587,529 113,231 330 526,688 99,228 0 636,842
Elokomin
Coho
Type N 92,454 2,108 1,341 106,250 347 2,192 89,739 2,825 2,300
Fall Chinook
Elokomin 16,653 33,455 37,170
Kalama Falls 8,167 3,086 259 5,821
117,274 2,108 1,341 142,791 347 2,451 132,730 2,825 2,300 134,722
Grays River
Coho
Type S 16,553 6,076 14,871 2,531 5,554 29,205 2,757 6,242
Fall Chinook
Elokomin 11,434 730
Grays River 7,463 555 4,802 16,055
Kalama Falls 4,190 6,241 1,104
Washougal 2,536 735 9,772 974
30,742 6,076 555 38,083 2,531 7,388 55,032 2,757 7,216 50,127
Kalama Falls
Coho
Type N 29,550 62 77,458 65,616 402 3,274
Type S 20,524 1,407
Fall Chinook
Kalama Falls 42,915 1,781 40,846 2,409 1,315 50,548 1,184
Spring Chinook
Kalama Falls 45,992 28,857 23,467
138,981 1,843 0 147,161 3,816 1,315 139,631 402 4,458 145,869
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Summary Table 11. Continued
Hatchery 1985 1986 1987 3 Year
Species Stock Smolts Fingerling Trans. smolts Fingerling Trans. Smolts Fingerling Trans. Average
Klickitat
Coho
Type N 74,915 85,290
Type S 92,794 5,140 830 340 227
Fall chinook
gig Creek 56,259
Elokomin 302
Grays River 75
Klickitat 2,003 1,503
Little Uhite Salmon 6,525
Priest Rapids 50,586
Wells 17,595
Spring Chinook
Klickitat 61,450 2,260 79,734 6,051
156,247 7,400 830 217,433 0 377 161,025 340 227 181,293
Lewis River
Coho
Type N 272,994 1,572 250,800 3,953 258,880 2,620
Type S 37,694 680 68,450 55,042
Fall Chinook
Lewis River 82,200 8, 658
Spring Chinook
Cowlitz 107,890
Katama River 43, 350
Lewis River 20,110 52, 450 62,120
520,888 2,252 0 423,708 3,953 0 376,042 2,620 0 443,154
Lower Kalama
Coho
Type N 33,639 333 3,200
Type § 37,749 35,190
Fall Chinook
Kalama Falls 28,451 5,425 43,961 53,429 1,251
62,090 5,758 0 81,710 0 0 88,619 0 4,451 80,876
Lyons Ferry
Fall Chinook
Lyons Ferry 72,123 84,981 67, 250
Spring Chinook
Tucannon 2,172
72,123 0 0 84,981 0 0 69,422 0 0 75,509



Summary Table 11.

Continued

Hatchery

Species Stock

1985

Smolts Fingerling Trans.

1986
Smolts

Fingerling

1987
Trans.

Smolts Fingerling Trans.

3 Year
Average

Priest Rapids
Fall Chinook
Priest Rapids

Ringold Salmon

Coho
Type S

Fall Chinook
Bonneville
Elokomin
Grays River
Priest Rapids

Rocky Reach

Coho
Type N
Type S

Fall Chinook
Priest Rapids
Snake X Priest
Wells

Speelyai

Coho
Type N
Type S

Fall Chinook
Kalama Falls

Spring Chinook
Kalama Falls

Lewis River

112,988

112,988 0 0

2,685

171,429

29,678

8,405 12,689

3,834 22,006

1,073

128,502

128,502 0

216,666

33,207

10,800 2,945

743
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112,361 10,587

3,953

36,963
250

32,550 15,015 2,649 38,195

1,520

45,795 2,649 44,645

121,495

196,433



Summary Table 11.

Continued

Hatchery 1985 1986 1987 3 Year
Species Stock smolts Fingerling Trans. Smolts Fingerling Trans. Smolts Fingerling Trans. Average
Toutle
Coho
Type S 9,703 16,668
Fall Chinook
Kalama Falls 6,516
Uashougal 6,376
0 0 0 9,703 0 0 29,560 0 0 13,088
Uashougal
Coho
Type N 115,479 690 103,688 1,127 106,371 923 2,000
Type S 59,423 3,636 56,130 2,192 1,670 47,647 108 7,900
Fall Chinook
Abernathy 18,552
Cowlitz 6,392
Elokomin 849
Grays River 850
Kalama Falls 20,175
Uashougal 53,059 303 53,167 439 78,676
248,986 4,326 303 238,778 3,319 2,109 232,694 1,031 9,900 247,149
Wells
Fall Chinook
Wells 1,130 4,289
Summer Chinook
Uells 38,314 45,411 63,941
38,314 0 0 45,411 0 0 63,941 1,130 4,289 51,028
Weyco Pond
Fall Chinook
Cowlitz 1,440
Kalama Falls 11,840
0 0 0 13,280 0 0 0 0 0 4,427
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Summary Table 12. Total Anadromous Fish Production In Pounds (Includes Smolt And Fingerling Releases And Transfers),
Theoretical Production In Pounds Calculated For Flow And Density Methods, And 1987 Agency Production Goals (Smolts
Plus Fingerlings) For Hatcheries Operated By The Uashington Department Of Fisheries in The Columbia River Basin.

Total Hatchery Production in Pounds Theoretical Productions in Lbs 1987 Agency
Hatchery 1985 1986 1987 Average Flow Method Density Method Goal in Lbs
Cowlitz Salmon 583,520 701,090 625,916 636,842 658,864 686,430 477,691
Elokomin 120,723 145,589 137,855 134,722 127,239 383,069 108,165
Grays River 37,373 48,002 65,005 50,127 42,300 51,053 49,592 *
Kalama Falls 140,824 152,292 144,491 145,869 118,324 239,770 115,250
Klickitat 164,477 217,810 161,592 181,293 177,081 338,330 201,600 *
Lewis River 523,140 427,661 378,662 443,154 421,998 695,508 304,800 *
Lower Kalama 67,848 81,710 93,070 80,876 109,791 314,190 67,810
Lyons Ferry 72,123 84,981 69,422 75,509 285,801 303,190 64,500
Priest Rapids 112,988 128,548 122,948 121,495 172,480 171,281 119,640
Ringold Salmon 179,968 222,046 187,286 196,433 79,231 652,747 137,500
Rocky Reach 55,726 55,336 66,918 59,327 A,486 128,695 50,000
Speelyai 53,427 80,188 93,089 75,568 68,904 191,678 66,500 e
Touttle 0 9,703 29,560 13,088 146,853 529,200 78,400 e
Uashougal 253,615 244,206 243,625 247,149 128,190 246,899 219,414
Wells 38,314 45,411 69,360 51,028 99,801 127,566 62,630
Weyco Pond 0 13,280 0 4,427 43,646 95,971 10,000 *
TOTAL 2,404,066 2,657,853 2,488,799 2,516,906 2,753,989 5,155,577 2,133,492

* The 1987 production goal was not provided or was incomplete. Numbers provided are the current agency goals
except for Grays River Hatchery and Weyco Pond which use the 1986 production goal.
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Summary Table 13.
By The Washington Department Of Fisheries

In The Columbia River Basin. An "“0" Indicates

Species Currently Being Reared And A "“X" Designates Species Which Potentially Could Be

Anadromous Species Which Can Be Reared at Individual Hatcheries Operated

Reared.

Fall Spring  Summer Searun
Hatchery Chinook Chinook Chinook Coho Steelhead Cutthroat Sockeye Chum
Cowlitz Salmon 0 0 X 0 X X X X
Elokomin 0 0 X X X X
Grays River 0 0 X X X X
Kalama Falls 0 0 X 0 X X X X
Klickitat 0 0 X 0 X X X
Lewis River 0 0 X 0 X X X
Lower Kalama 0 0 X 0 X X X
Lyons Ferry 0 0 X X X X
Priest Rapids 0 X
Ringold Salmon X 0 X X X
Rocky Reach X 0 X X
Speelyai 0 0 X 0 X X X
Tout le 0 0 X X X
Washouga 1 0 0 X X X
Wells salmon 0 X 0 X X X
Ueyco Pond 0 X X
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APPENDI X A
ADDRESSES AND PHONE NUMVBERS
OF ACENCI ES OPERATI NG ANADROMOUS FI SH HATCHERI ES
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Appendi x A.  Addresses And Phone Nunbers Of Agencies \Wich Operate
Anadr onous Fi sh Hatcheries In The Col unbia Ri ver Basin.

| daho Departnent O Fish and Gane (206) 334-3791
PO Box 25
Boi se, |daho 93707

Oregon Department O Fish And Widlife (503) 229-5400
PO Box 59
Portl and, Oregon 97207

U S Fish And Wldlife Service (503) 231-6119
911 NE 11th Ave.
Portl and, Oregon 97232-4181

VWashi ngt on Departnent O Fisheries (206) 234-6600
115 CGeneral Admin. Buil ding
Aynpia, Washington 98501

Washi ngt on De?art ment O Wldlife (206) 753-5710
600 N. Capital Way
A ynpia, Washington 98504



APPENDI X B
DATA COLLECTI ON FORMS
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HATCHERY SUMVARY
Hat chery Narme: Hat chery Code:
Qperating Agency:

Fundi ng Agency/ Agenci es:

Initial Year of Qperation: Current Date:

Addr ess: Phone Nunber:

Hat chery Manager :

Facility and Operating Synopsis (Use continuation sheet if necessary):

1.1



Hat chery Nane: Hat chery Code:

SI TE DATA

Location of Hatcherv/:

Legal

Basi n Subr egi on: Ri ver
Tributary System to Mainstream

El evation of Hatchery in Feet:

Near est Town:

Covenant s and Condi ti ons:

Land Oaner:

Land Area: Percent in use:
Terns of Lease (if any):

Easenents / Rights of Way (if any):

Special Qperation or Construction Permts:

Pollution Control Requirenments / Permts:

Water Rights:
CEFF{P?Egte Pur pose Priority
_Number L. Source _of e Date " .. Amount
1
2.
3.
4,
5.

NOTE: Provide the above information for each Satellite |ocation
on a separate form and attach to corresponding hatchery.
Include a brief description of each satellite's function in

relation to the parent hatchery.
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WATER SUPPLY SUMMVARY
Hat chery: Locati on Code:

Source #l Source #2 Source #3

Delivery (PIG*

Use

Aver age Fl ow

Aver age Tenp.

H gh Fl ow Mont h

Low Fl ow Mont h

H gh Tenp./Mnth

Low Tenp./ Mont h

I
* Punped or gravity

Comments :

Reuse System (Description):

NOTE: Attach a separate form for each satellite |ocation.
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FACILITY INVENTORY

Hatchery: Hatchery Code:

Type/ Usable
Dimensions Volume Number Age Material Condition Comnents

COMPONENT _1/:

Incubation:

Start Tanks:

Raceways:

ponds :

1/Correct for irregular shapes.

LAYWT: Attach a layout drawing of the hatchery showing major features such as buildings,

racuays, ponds, etc.
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STAFFI NG SUMVARY
Hat chery: Hat chery Code:

(Description of normal facility staffi ntq practices. |nclude
breakdown of full tinme, part tine, and temporary staff by type of
position/title.)
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ADULT CAPTURI NG HANDLI NG

Hat chery: Hat chery Code:
Speci es:
Spawni ng: _ _
Method of Adult Return to Site: Adul t Hol di ng Pond
Ladder : Fl ow
Of-site capture: Vol ume: _
Q her: Hol di ng Density:

Met hod of Adult Hol ding
Description of holding ponds:
Met hod of separating males and fenales:
Met hod of holding/handling with m xed species/stock returns:
Typical time of adult holding:
Spawni ng procedure:

Met hod of fertilization:

Hat chery Return Information
# Returned # Spawned # Rel eased * # O her

Mal es
Fenal es

Jacks

Tot al

*Note : Describe release strategy/goal
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HATCHERY PRCDUCTI ON

Hat chery Hat chery Code:

Speci es:

St ock:

Year :

A Hatchery Production Goal: # Pre-Snolts: Si ze:
# Snolts: Si ze:

B. Production Summary:

Nunmber Starting Date Endi na Dat e

Egg Take:
Egg Density:
I ncubation Met hod:

Eyed Egg Count

Fi nger|ing Ponded:
Density

C. MNunber of Fish Rel eased:

Of Site:

1.7



Hat chery Nane: Hat chery Code:

HATCHERY PRCDUCTI ON SUMVARY
FOR FI SCAL YEARS 1985 TO 1987

Fi scal Year:

A Total Releases For Hatchery By Species:

Speci es St ock # of Fish Lbs of Fish

Total For The Year (Al Species)

Total Interim Production For Hatchery By Speci es:

(Fish reared for a period of time and transferred to other
stations, increase in pounds during the period fish were on
station)

Speci es St ock # of Fish Lbs of Fish

Total For The Year (All Species)

1. 8a



HATCHERY PRCDUCTI ON SUMVARY
FOR FI SCAL YEARS 1985 TO 1987

Hat chery Nane: Hat chery Code:

Fi scal Year:

C. Total Production For Hatchery By Species:
(Part "A" plus part "B'

Speci es St ock # of Fish

Lbs of Fish

Total For The Year (Al Species)

D. Total Operating Cost For Hatchery

cost:

1.8b




PRODUCTI ON  CONSTRAI NTS

Hat chery: Hat chery Code:

Describe CQurrent Restraints to Production relating to:

Physi cal Hatchery Layout:

Water Sources/ Supplies/Delivery System Quality/\Water Rights:

Adul t Hol di ng/ Spawni ng Capabilities:

Egg Related Constraints:

Fish Rearing Constraints:

Adm nistrative Constraints (ie. mxed species hatchery):

1.9



HATCHERY PRCDUCTI ON SMOLT CAPACI TY

Hat chery Nane: Hat chery Code:
_ Act ual Hatchery Snol t
Speci es Producti on Producti on Coal
Number Pounds Number Pounds

Theoretical Production:

Piper's 1982 Fl ow Met hod:

Piper's 1982 Density Method:

2.1



HATCHERY EXPANSI ON CAPABI LI TY

Hat chery Nane: Hat chery Code:

Land: _ _
Descri be Land Avail abl e:

Land Oaner shi p:

Vat er:
Quantity: _ _
Amount Avail abl e (Actual or Potential):
Type: G ound: Sur f ace:

Desri ption/ Met hod of Acquisition:

Quality:
1yerrp_erat ure Range: _
Possi bl e Chem cal Limtations:

Potential D sease Problens:
Feasibility:

Di stance from Hatchery:

Availability of Water Right:

Type Delivery: Punp: Gavity:

Type of Construction:

Estimate of Cost (use conceptual desisn information):
Descri ption cost

Land Acqui sition:

Construct ion:

Wat er Rel at ed:
oM

Potential Snolt Production:
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